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Introduction  
Medicinal and aromatic plant species (MAPs) have been an important 
resource for human health care from prehistoric times to the present day. 
These plant species are a great source of medicines, especially in traditional 
medicine, which are useful in the treatment of various diseases (Bako et al., 
2005). Traditional medicine has not only played a vital role in providing 
healing but has also contributed to the discovery of most pharmaceutically 
active substances in plants (Principe, 1991; Pearce and Puroshothaman, 
1992) which have been used in the commercial production of drugs. 
According to WHO, the majority of the world's human population, 
especially in developing countries, depends on traditional medicine based 
on MAPs (Anonymous, 2002a). It has been estimated that up to 90% of the 
population in developing countries rely on the use of medicinal plants to 
meet their primary health care needs (Anonymous, 2002a). Apart from their 
importance in human health care, many plant species are used as a primary 
source of medicine in the animal husbandry (Kala, 2004a). The medicinal 
plants also improve the economic status of rural people involved in their 
trade all over the world (Robbins, 2000; Ticktin et al., 2002). A recent 
survey of published medicinal floras conducted by members of the 
Medicinal Plant Specialist Group of the Species Survival Commission, the 
World Conservation Union (IUCN) suggests that 72,000 species of higher 
plants are used medicinally worldwide, which constitute about 17% of the 
known plant species (Miththapala, 2006).  
Most of the plant species are rapidly disappearing due to tremendous 
increase in human population, urbanization, habitat fragmentation and the 
increased dependency of large population of the world on the limited 
natural resources (Woodruff, 2001). During the second half of the 20th 
century species extinction rates reached an almost unprecedented level in 
Earth‘s history (Frankham, 2003). As a result of these anthropogenic 
activities, the rate of plant extinction has reached to one species per day. 
This rate is considered to be 1000-10000 times faster than could naturally 
occur (Hilton-Taylor, 2000) and if the trend remains constant, 60,000 to 
100,000 plant species would disappear during the next 50 years (Pujol et 
al., 2006). It is expected that as many as half of the world‘s plant species 
would be threatened by extinction if assessment is made according to the 
IUCN categories and criteria (Pitman and Jørgensen, 2002). Of the world‘s 
250,000–420,000 plant species (Stebbins 1974; Prance et al. 2000; Thorne 
2002; Govaerts 2001; Bramwell 2002; Joppa et al. 2011; Moram et al. 
2011), about 94,000–194,000 species are at the risk of extinction due to 
various threat factors which include habitat loss or degradation, over 
exploitation, biological invasions, industrialization, pollution and 
accelerated climate change. An estimated 15,000 medicinal plant species, 
forming about 21% of the total plant species reportedly used for medicinal 
purposes in the world, fall in the endangered category (Schippmann et al., 
2006). In the Indian context, 335 wild medicinal plant species have already 
been assessed as Threatened or Near Threatened in one or more of the 17 
states of the country for which rapid assessment of conservation status of 
prioritized species has been coordinated by FRLHT (Foundation for 
Revitalization of Local Health Traditions) so far. 
Assessment and monitoring of plant populations is one of the core activities 
of conservation biology that can be particularly useful for conserving 
species with small populations. Monitoring data are used to identify species 
in decline or at risk of extinction, to track the spread of invasive species 
(Marsh and Trenham, 2008), and to assess whether specific management 
strategies work (Field et al., 2007; Marsh and Trenham, 2008). Such data 
can lead to the development of effective conservation plans for rare species 
(Pino and de Roa, 2007). 
The efforts to conserve plant biodiversity are hindered by the lack of a 
comprehensive global inventory of plant species (Nic Lughadha, 2004) and 
lack of sufficient data for assessment of the conservation status of each 
species (Brummitt et al., 2008; IUCN 2009). The lack of a comprehensive 
list of species which are at the risk of extinction is one of the greatest 
impediments to future efforts to ensure their survival (Pino and de Roa, 
2007). The conservation status of plants and animals is one of the most 
widely used indicators for assessing the condition of ecosystems and their 
biodiversity. It also provides an important tool in establishing priorities for 
species conservation. It provides the taxonomic, conservation status, and 
distribution information on the evaluated taxa (Miller et al., 2007).  
At the global scale, the best source of information on the conservation 
status of plants and animals is the IUCN Red List of Threatened Species. 
The Red List is designed to determine the relative risk of extinction, with 
the main purpose of cataloguing and highlighting those taxa that are facing 
a higher risk of extinction. Evaluating the conservation status of the species, 
adding deserving taxa to the IUCN Red List, and updating their status 
regularly would provide a relatively inexpensive yardstick to measure the 
success or failure of conservation efforts (IUCN, 2003).  The Primary 
purpose of Conservation Status assessment is to evaluate the potential threat 
elements to biodiversity. The emerging magnitude of the contemporary 
extinction crises has inspired a massive effort to evaluate and monitor the 
risk of extinction faced by the species worldwide (Burton, 2003). Growing 
awareness about the possible extinction of certain taxa is largely attributed 
to the development of the World Conservation Union‘s (IUCN) Red List 
and/ or Red Data Books (RDB) concept, which allow conservation 
scientists to establish the nature and extent of such declines, introduce 
conservation actions, research and the monitoring of such taxa and has 
proven to be helpful by drawing public focus towards these taxa, as well as 
their declining habitats (Magin et al., 1994). The IUCN Regional Red Lists 
would provide a more objective evaluation of the threats which a taxon is 
facing either at national or regional scale (Gardenfors, 2001) and also the 
national or regional threat lists can also help in determination of different 
threat levels and the inclusion of these threat levels into the National 
Conservation Planning. Henceforth, setting priorities is a key process for 
conservation purposes throughout the world (Master, 1999; Mace, 1995). 
Kashmir Valley, the ‗Paradise on Earth‘, is situated in the Northwest 
Himalayan biogeographic zone in India between 33
0
20' -34
0
54' N latitudes 
and 73
0
55' -75
0
35' E longitudes, covering an area of 15,948km
2
. 
Topographically, it is a deep elliptical bowl-shaped valley bounded by lofty 
mountains of the Pir Panjal in the South and Southwest and by the Great 
Himalayan range in the North and East, with 64% of the total area being 
mountainous. The Valley is asymmetrical, with 187km diagonal length 
(from southeast to northwest corner), and considerably varying breadth, 
being 115.6km along the latitude of Srinagar (Kaul, 1977). The altitude of 
the Valley basin at Srinagar is 1,600m and rises to 5,420m at Kolahoi or 
―Gwashibror‘, the highest peak among its surrounding mountains. Owing to 
great heterogeneity in its topography, altitude and climate, Kashmir 
harbours diverse habitats which support a rich floristic wealth that has been 
used as a resource-base by its people since times immemorial. No wonder, 
the region has been called a ―biomass State‖ (Dar, 2008). Indeed Kashmir 
has ever been known for its economically valued plants and their products, 
such as food, fodder, fibre, medicinal and aromatic plants, spices, perfumes, 
ornamentals, timber, small wood, and variety of other non-wood timber 
produce. The written records of floristic studies in Kashmir date back to 
1822 when William Moorcroft first collected plants from this Valley, 
followed by other western explorers, namely Victor Jacquemont, Royle, 
von Huegel and Vigne. Royle, for the first time published illustrations and 
taxonomic diagnoses of many plants from Kashmir. J. D. Hooker, in his 
Flora of British India (1872-1897), cited plant material from this area with a 
large number of taxa. This was followed by important contributions to the 
flora of Kashmir by three botanists: Coventry, Blatter, and Stewart (Dar, 
2008). Dar and Naqshi (2002) and Dar et al. (2002) have reported 2,000 
species of flowering plants from the Kashmir region; these are distributed 
over 710 genera in 132 families. Asteraceae, Poaceae, Brassicaceae, 
Rosaceae, and Lamiaceae are the first five larger families with regard to 
number of species; while Carex, Polygonum (sensu lato), Potentilla, 
Artemisia and Nepeta are the larger genera. Presence of a large number of 
grasses and sedges is significant. In all, about 20% angiosperm species 
occur as weeds (Kaul, 1986  recorded 401 species as weeds in 251 genera 
and 56 families); 15% species comprise indigenous and exotic trees and 
shrubs (Ara et al. 1995 listed 295 arboreal species in 120 genera and 60 
families); the aquatic and wetland flora is also rich (Kak (1990) listed 196 
species in 82 genera and 44 families); some 8% species are exclusively 
endemic to Kashmir (Dar et al. 2008), which is significant considering the 
fact that this region forms only 0.48% land mass of India. 
Owing to the rich and unique floristic diversity, a good proportion of plants 
are used as medicine in one or other form. According to the Progress report 
of Special Assistance Programme (SAP, 2011), Department of Botany, 
University of Kashmir (Unpublished data) about 650 plant species are being 
used as medicine in one or other form in Kashmir Himalaya. These species 
belong to 320 genera in 98 families. Of the 98 families, 79 belong to 
dicotyledons, 12 to monocotyledons, 3 to Gymnosperms and 4 belongs to 
Pteriodophytes. The species rich family among dicotyledons is Asteraceae 
with 111 species in 45 genera and among monocotyledons family Liliaceae 
with 6 genera and 19 species leads the group. This medicinal plant wealth is 
used to treat more than 50 types of disease of human beings and livestock. 
Over the decades, however, a large number of species have been rendered 
threatened due to various anthropogenic activities, such as habitat loss or 
modification (particularly deforestation and urbanization), over-exploitation 
of economically important plants, alien species invasion, unchecked 
grazing, unplanned development, and great tourist influx ( Dar, 2008). 
Besides, most of these medicinal plant species are confined to the sub-
alpine to alpine habitats with restricted distributional range and rare 
occurrence which coupled with the various types of threatening factors in 
the wild have necessitated the urgent research effort towards determination 
of their threat status.  
The present study is an attempt to study the population status of different 
medicinal plant species in the Kashmir valley. The study will help in 
enlisting the threatened medicinal plants of the region and their 
categorization into different threat categories as per IUCN regional 
guidelines. This determination of threat status will help in identifying the 
key element which are in immediate need of conservation and will also help 
in setting the priorities for the allocation of limited conservation resources. 
The main objectives of the present study include: 
a. To generate the data on population size, decline rate, geographical 
range area and operative threats in selected MAPs. 
b. To estimate the likelihood of extinction in these species. 
c. To suggest the conservation priority. 
 
 
 
 
 
Review of Literature  
2.1.1. Medicinal plant diversity in India 
The Himalayas span eight countries (Afghanistan, Bangladesh, Bhutan, 
China, Myanmar, Nepal, Pakistan and India) and are reputed to be a rich 
store house of valuable medicinal plant species. The Himalayas cover 18% 
of the Indian sub-continent, accounting for more than 50% of India‘s forests 
and constitute about 40% of India‘s endemic plant species, (Maikhuri et al., 
2000). The Indian Himalayan  region is composed of 12 states of the Indian 
Republic and contains about 16.2% of India‘s total geographical area 
between 21
0
 57
/
 - 37
0
50
/
 N and 72
0
40
/
 - 97
0
25
/
E (Nandy and Rao, 2001). 
India is one of the 12 mega biodiversity centers having 45,000 plant 
species. The diversity of this region is unmatched due to the 16 different 
agro-climatic zones, 10 vegetative zones, and 15 biotic provinces (Bashir et 
al.,2010). The country has a rich floral diversity (Table 1) and a huge 
wealth of medicinal plant species (Table 2). 
 
         Table 1: Floral diversity in India (Source: Samy and 
Gopalakrishnakone, 1998) 
Taxonomical group Number of species 
Flowering plants 15,000-18,000 
Fungi 23,000 
Algae 25,000 
Lichens   1,600 
Bryophytes 1,800 
Microorganisms 30 million 
 
Table 2: Medicinal plant species diversity of different biogeographical 
zones of India (Ved et al., 2001) 
Biogeographical zone Estimated number of medicinal 
plant species 
Trans Himalayas 700 
Himalayan 2500 
Deserts 500 
Semi-arid 1000 
Western Ghats 2000 
Deccan Peninsula 3000 
Gangetic Plain 1000 
North-East India 2000 
Islands 1000 
Coasts 500 
In India, of the 17,000 species of higher plants, 7500 are known for 
medicinal uses (Shiva, 1996; Prajapati et al., 2003). This proportion of 
medicinal plants is the highest proportion of plants for their medicinal 
purposes in any country (Table 3) 
 
 
 
 
 
 
 
Table 3: Distribution of medicinal plant species 
Country / 
region 
Total 
number of 
species in  
flora 
Number of 
medicinal 
plant species 
reported 
Percentage 
of medicinal 
plants 
Source 
World 297000 52885 10 Schippmann 
et al., 2002 
India 17000 7500 44 Shiva, 1996 
Indian 
Himalaya 
8000 1748 22 Samant et al., 
1998 
The northern part of India harbors a great diversity of medicinal plants 
because of the majestic Himalayan range. About 8000 species of 
Angiosperms, 44 species of Gymnosperms and 600 species of Pteridophytes 
have been reported from the region (Singh and Hajra, 1996).  On regional 
scale the maximum number of medicinal plant species have been reported 
from Uttaranchal (Kala, 2004a), followed by Sikkim and North Bengal 
(Samant et al., 1998).  Ayurveda, the oldest medicinal system of Indian sub-
continent had alone reported approximately 2000 medicinal plant species, 
followed by Siddha and Unani (Prajapati et al., 2003) (Table 4). 
 
 
 
 
 
 
 
 
 
Table 4: Status of various medical systems in India (Prajapati et al., 
2003) 
Characteristics 
 
Medical systems 
Ayurveda Siddha Unani Tibetan Homeopathy 
Medicinal plants 
known 
2000 1121 751 337 482 
Licensed 
pharmacies 
8533 384 462 - 613 
Hospitals  753 270 74 - 223 
Registered 
practitioners 
438721 17560 43578 - 217460 
Under graduate 
colleges 
219 6 37 - 178 
Post graduate 
colleges 
57 3 8 - 31 
Several plant species are endemic to the Himalayan region and of the total 
number of higher plants reported from the India, approximately 46% are 
endemic to the Himalaya (Chatterjee, 1939). Among the medicinal plant 
species, 62 species are endemic to the Himalaya, and 208 extend their 
distribution to the adjacent areas and are classified as near endemic 
(Chatterjee, 1939). The Himalayan region is a source of medicine for 
millions of people in the country and elsewhere in the world (Singh et al., 
1996). In India about 2,000 drugs used are of plant origin (Dikshit, 1999). 
These plant species occur in many families with some of the families 
having more medicinal plant species than others. The most species rich 
medicinal plant families include Fabaceae, Asteraceae and Lamiaceae 
(Kakudidi et al., 2000; Okhella and Ssegawa, 2007; Kamatenesi-Mugisha et 
al., 2008). Medicinal plant species also show diversity in their parts used 
for the treatment of diseases, with leaves, roots and barks being the most 
commonly harvested parts for medicinal purposes (Kamatenesi-Mugisha et 
al., 2008). 
2.1.2. Medicinal plants in health care and other uses 
Since time immemorial, people have gathered plant and animal resources 
such as edible nuts, mushrooms, fruits, herbs, spices, gums, fodder, fibers 
for food, construction of shelter and housing, clothing or utensils and also 
for medicinal, cosmetic or cultural purposes. About hundreds of millions of 
people, mostly in developing countries, derive a significant part of their 
needs and income from plant and animal products (Iqbal, 1993; Walter, 
2001). It has been estimated that upto 90% of the population in developing 
countries rely on the use of medicinal plants to meet their primary 
healthcare needs (Anonymous, 2002b). 
Over 200 medicinal plant species in Himalaya are consumed as raw, 
roasted, boiled, fried, cooked form or are used in the form of oil, spices, 
jams, or pickles (Samant et al., 1998; Dhyani and Dhar, 1994). The 
indigenous communities of Himalayan region use some medicinal plant 
species as a source of food, fodder, timber as well as for various other ethno 
-botanical purposes e.g. apart from the use of Myrica esculenta and 
Terminalia bellirica as medicines, the fruit of these plant species are edible, 
the leaves are used for fodder and the wood is used for timber (Dhyani and 
Dhar, 1994). About 81 species of the Himalayan medicinal plants are 
known to be used for the extraction of oil. Of the total 675 species of 
Himalayan wild edibles, 171 species are used for the treatment of various 
diseases (Samant et al., 2001). 
Apart from the use of plant in human health care, many plant species are 
used in the animal husbandry as a primary source of health care in Northern 
India (Kala, 2004b). The reliance on the medicinal plants is also due to 
cultural preferences (Cunningham, 1998; Barany et al., 2001). The 
medicinal plants are being used in the religious activities in Northern India 
(Silori and Badola, 2000; Dhyani, 2000). Plants like Origanum vulgare, 
Saussurea obvallata, Aegle marmelos, Ocimum sanctum, Cedrus deodora, 
Musa paradissica, Cynodon dactylon, Juniperus cummunis, Nardostachys 
grandiflora, Zanthoxylon asmatum, Ficus benghalensis, and Ficus religiosa 
are the examples of the medicinal plants which are also used for religious 
purposes by the Hindus in Northern India. The Buddhist community in 
Northern India regards Terminalia chebula as an important medicinal as 
well as sacred plant (Nadkarni and Nadkarni, 1908).  
 Herbal medicines are becoming popular worldwide as they are cheaper and 
without any side effects. Demands for medicinal plants are increasing in 
both developing and developed countries (Pareek, 1996; Mukhopadhyay, 
1996). According to the survey conducted by WHO, traditional healers treat 
65% patients in Sri-Lanka, 60% in Indonesia, 75% in Nepal, 85% in 
Myanmar, 80% in India, 60% in Bangladesh and 60% in Pakistan (Haq, 
1983). It is believed that herbal drugs are relatively safe and exhibited a 
remarkable efficacy in the treatment of chronic ailments. It has been 
estimated that nearly quarter million plant species (2000 plant species) in 
the world are being used for medicinal purposes (Anonymous 2000). One 
fourth of the prescriptions filed by pharmacies each year are for substances 
derived from plants (Wilson, 1992).It has been reported that nearly 120 
chemicals extracted in pure form from about 90 species of higher plants are 
used in medicine throughout the world (Dar and Farooq, 1997). Most of the 
raw materials used by the pharmaceutical industries are plant-based and 
nearly 400 plant species are used by the phyto-pharmaceutical industry to 
manufacture standard medicines based on ISM (Indian system of 
medicinal). According to WHO reports, 27% of medicinal plant species are 
marketed for cardiovascular disorders, 15.3% for respiratory disorders, 
14.4% for GIT disorders, 14.4% for herbal tonics, 12% for miscellaneous 
disorders, 9.3% for CNS disorders and 7.4% for skin disorders in the global 
herbal markets (Kumari et al., 2011). 
2.1.3. Medicinal plants - Trade 
Apart from the use of medicinal plants in primary health care system, these 
plant species also improve the economic status of rural people involved in 
their marketing all over the world (Fink, 1990; Robbins, 2000; Ticktin et 
al., 2002). As per World Bank reports, trade in medicinal plants is growing 
at an annual growth rate between 5 to 15%. The global pharmaceutical 
market has increased from US $ 550 billion in 2004 to US $ 900 billion in 
the year 2008, the share of  herbal industry is about US $ 62 billion with 
good growth potential (Kumari et al., 2011). Herbal drugs are imported by 
several countries for their usage in traditional medicinal preparations from 
various parts of the globe (Table 5). 
Table 5: Percentage of herbal drugs imported by various countries for 
drug preparation (Samy and Gopalakrishnakone, 1998) 
Country Percentage of herbal drugs 
imported 
China 45% 
USA 15.6% 
Australia 10.5% 
India 3.7% 
South Korea 1.4% 
Taiwan 1.7% 
Indonesia 8.1% 
 
 
In India the value of botanical related trade is about US $ 10 billion per 
annum with annual export of US $ 1.1 billion, while China‘s annual herbal 
drugs production is worth US $ 48 billion with exports of US $ 3.6 billion. 
Presently the United States is the largest market for Indian botanical 
products accounting for about 50% of the total exports. Japan, Hong Kong, 
Korea and Singapore are the major importer of the herbal drugs from China 
(Kumari et al., 2011). As per National Medicinal Plant Board, there is an 
increase in the demand as well as in the annual growth rate of medicinal 
plants in the domestic market for India. The annual demand for 24 MAPs 
has increased in the domestic market. Of these, the demand for Amla, Atis, 
Chlorophytum, Flamelily, Long piper, Senna has almost doubled (Table 6). 
Table 6: Annual demand for prioritized medicinal plants in India 
(Source: National Medicinal Plant Board) 
Plants          Demand (Tonnes) Annual growth 
rate (Percent) 
2001-2002 2004-2005 
Amla 22730 41783 22.5 
Andrographis 2005 2197 3.1 
Ashwagandha 7029 9128 9.1 
Ashoka tree 7059 10724 15.0 
Atis 270 448 18.4 
Bacopa 3823 6622 20.1 
Black nightshade 2078 2192 1.8 
Chirata 965 1285 10.0 
Chlorophytum 38 61 17.2 
Costus 1414 1826 8.9 
Flamelily 65 101 15.4 
Guggul 1505 2549 19.2 
Holybasil 3297 5403 17.9 
Indian aconite 322 3427 30.0 
Indian barberry 1187 1829 15.5 
According to Ved and Goraya (2007) about 90 medicinal plant species 
forming a source of 1289 botanical raw drugs are in trade in India. For the 
year 2005-06, the annual demand for botanical raw drugs in the country has 
been estimated to be 3,19,500MT, of which 1,7,700MT are consumed in 
domestic herbal industries, 86,000MT in households while as 56,500MT are 
exported. The Emblica officinalis is the highest consumed botanical raw 
drug by the domestic herbal industry while as Isabogal (Plantago husk), 
Senna (leaves and pods), Henna (leaves and powder) and Myrobalons 
account for nearly 70% of total export of plant raw material by volume. 
In India, the traditional health care system is supported by 5000 licensed 
pharmacies,13,770 dispensaries, 7000 licensed manufacturing units, 16, 950 
hospitals, 98 Ayurvedic colleges and 4,00,000 registered practitioners 
creating on the whole 35 million peoples employment annually (Srivastava 
et al., 1996). 
2.1.4. Medicinal plants- Threats 
The Himalaya has always been a source of important medicinal plants for 
local practitioners, Vaidyas and Plant explorers since time immemorial 
(Samant et al. 1998), but during the past two decades, the human activities 
have lead to the destruction of plants from the wild. The demands from the 
Jatamansi 675 867 8.7 
Liquorice root 873 1360 15.9 
Long pepper 3993 6280 16.3 
Phylanthus 
amarus 
2213 2985 10.5 
Picrorhiza 220 317 12.9 
Rauwolfia 424 589 11.6 
Sandal wood 635 1073 19.1 
Senna 6463 11677 21.8 
Shatavari 10925 16659 15.1 
pharmaceutical industry for domestic needs as well as for exports have 
further resulted in scarcity of medicinal plants species in the wild (Kala et 
al. 1998; Dhar et al. 2000). Declining population of threatened medicinal 
plants due to illegal trade and over exploitation is hot issue among the 
stakeholders (Dhar  et al. 2000; Semwal et al. 2007). The degree of 
disturbance to the species population and vulnerability to over exploitation 
depends on demand and supply (Robbins, 2000), the part used, and the life 
form (Cunningham, 1991). The medicinal plant resources are being 
harvested in increasing volumes, mostly from wild populations to meet the 
demands of local, regional and international markets (Kuipers 1997; Lange, 
1998). Generally, the medicinal plant collectors are unaware about the 
proper collection and storage practices (Maikhuri et al. 1998; Nautiyal et al. 
2001), which results in destructive harvesting and finally leads to the poor 
natural regeneration. This consequently leaves very little scope for the 
natural regeneration of the species (Rao et al. 2000). Furthermore, the 
removal of the entire plant before seed maturation reduces the possibility of 
seed development for future regeneration (Sheldon et al., 1998).   
Owing to various anthropogenic factors like urbanization, over-exploitation 
of plants, uncontrolled grazing, frequent forest fire and the pollution stress, 
there is a perceptible decline in the population of many medicinal plants 
rendering them as rare and threatened (Jain, 2000). According to Walter and 
Gillett (1998), about 34000 species or 8% of the world‘s flora are 
threatened with extinction and of the India‘s 15,000 endemic flowering 
plants, about 3000 species are threatened (Jain, 2000).  
In the north-west Himalaya which represents a rich repository of a highly 
variable germplasm, several pharmaceutically important plant species are 
on way to extinction (Dhar and Kachroo, 1983). Nearly 400 plant species 
are used by the phyto-pharmaceutical industry to manufacture standard 
medicine based on ISM (Indian system of medicine), many of these species 
have been assessed  as endangered, vulnerable and threatened due to 
deforestation, over-exploitation and substantial loss of  habitats in the wild 
(Kala and Sajwan 2007; Chakra-barti and Arshney, 2001). Availability of 
species like Aconitum heterophyllum, Coptis lecta and Podophyllum 
hexandrum (critically endangered and considerably costly herbs) is 
decreasing at the rate of 26-100% annually (Chakra-barti and Arshney, 
2001). 
Hirway and Goswami (2007) and Engler (2008) predicted that over-
exploitation of plant species for fodder and fuel wood purpose by local 
communities is a complex problem and a major cause of extinction. 
According to Tandon (1998), the ecosystem and biomes are getting 
established as the webs-nets and bolts of them are being dismantled by man 
induced changes in the form of over and illegal exploitation of plants. 
The existing threatened medicinal plant species are subjected to numerous 
threats, not all of which are anthropogenic. Potential causes of rarity for 
these species include low population size, habitat specificity, narrow 
distribution range, unscientific collection for commercial purpose, land-use 
disturbances, introduction of non-native species, habitat loss and alteration, 
climate changes, heavy construction of dams and roads, explosion of human 
population, population bottle neck and genetic drift (Kala 1998, 2000; 
Weekely and Race 2001; Oostermeijer et al., 2003; Vergeer et al., 2003). 
Additionally natural enemies such as pathogens, herbivores, and seed 
predators could substantially limit the abundance of threatened medicinal 
plant species in any given area (Berill et al., 1999). 
2.2.1. Medicinal plant wealth in Kashmir Himalaya 
North western Himalaya is gifted with a rich treasure of remedial and other 
imperative herbs (Dhar and Kachroo, 1983; Nawchoo and Bhat, 1989; 
Kaul, 1997).The valley of Kashmir, a part of North Western Himalaya, is 
acknowledged for its impenetrable, miscellaneous forest and forest products 
all over the world. The potential saleable and ethnic use of some of these 
alpine and sub-alpine herbs in medicine through folklore as well as in the 
documented form of Regveda, Ayurveda dates back to 3000-1000 BC and 
was in all probability the only means of curing and/or protecting the human 
population from various diseases (Kaul, 1997). The therapeutic properties 
of these herbs is reflected from the view that most of these possess the 
bioactive principles, anti-cancer as well as anti-ageing (anti-oxidant) 
properties apart from antipyretic, asthmatic, diuretic and other properties 
(Kaul, 1997). According to the Progress report (2011) of Special Assistance 
Programme (SAP), Department of Botany, University of Kashmir 
(Unpublished) about 650 plant species are being used as medicine in one or 
other form in Kashmir Himalaya. These species belong to 320 genera in 98 
families. Of the 98 families, 79 belong to dicotyledons, 12 to 
monocotyledons, 3 to Gymnosperms and 4 belongs to Pteriodophytes. The 
most species rich family among dicotyledons is Asteraceae with 111 species 
in 45 genera and among monocotyledons family Liliaceae with 6 genera 
and 19 species leads the group. These medicinal plant species shows 
diversity in the part/s used to treat different disease, with whole herb, root 
and leaf are mostly used. This medicinal plant wealth is used to treat more 
than 50 types of disease of human beings and livestock. 
2.2.2. Threats to medicinal plant diversity in Kashmir Himalaya  
The rich repository of medicinal plant species of Kashmir Himalaya is 
threatened due to multiple factors including the reduction in total forest 
area, habitat fragmentation, illicit trade, over-exploitation, indiscriminate 
and unplanned collection of these herbs for various research programmes 
(Wani et al., 2006). According to Dar and Naqshi (2000) besides the natural 
phenomenon like glaciations, soil erosion, landslides and avalanches, 
burning of forests etc., the flora of Kashmir as a whole has been subjected 
to the tremendous anthropogenic pressures which include habitat loss or 
modification, over-exploitation, over-grazing, tourism influx, unplanned 
development and introduction of exotic species. 
2.2.2.1. Habitat loss or modification 
 Increased human population has resulted in encroachment of forests and 
wetlands for settlement and cultivation. The basal zone of temperate forests 
has mostly been used for making human dwelling and/or terraced cultivable 
land. Expanding urbanization has also led to the habitat fragmentation. 
2.2.2.2. Over-exploitation 
Over-exploitation of important plant species for food, fiber and medicine as 
well as for trade has resulted in the continuous decline of these plant 
species. The exploitive collection of whole herbs, roots, rhizomes, bulbs, 
tubers, seeds and fruits of the same plant species each year for decades has 
resulted in the virtual extirpation of some and extreme rarity of many plant 
species.  
2.2.2.3. Over-grazing 
The excessive and unchecked grazing every year beyond the carrying 
capacity in the sub-alpine and alpine meadowlands/ pasturelands has badly 
affected the flora of the region. 
2.2.2.4. Tourism influx 
The great rush of local and foreign tourists, especially their mountaineering, 
trekking and plant collecting activities have had a deleterious effect on 
some high altitude plant species. 
2.2.2.5. Unplanned development 
The natural habitats of several species have been altered or destroyed by 
unplanned construction of buildings, roads, bridges etc. in the name of 
development. The health resorts are being converted into unplanned towns. 
2.2.2.6. Invasion of exotic species 
The invasion and introduction of exotic plant species compete or hybridize 
with the native species, affecting their fitness e.g. Anthemis cotula, 
Erigeron canadensis serve as notorious examples of vigorous alien weeds 
and pose a threat to the indigenous flora (Dar and Naqshi, 2000). 
All these factors have led to the considerable population depletion in large 
number of medicinal plant species, rendering them rare and threatened e.g. 
Atropa acuminata, Saussurea costus, S. simpsoniana, Picrorhiza kurrooa, 
Acorus calamus, Aconitum heterophyllum, Frittilaria roylei, Podophyllum 
hexandrum etc. Moreover some of the threatened plant species like Cicuta 
virosa, Celtis tetrandra, Petrorhagia alpina, Berberis calliobotrys, 
Arcyosperma primulifolium, Impatiens pahalgamensis, Primula clarkei, 
Pseudomertensia drummondii, Pedicularis hoffmeisteri and Verbascum 
blattaria have not been collected from Kashmir during the last 50 years or 
more (Dar et al., 2002). 
2.3. IUCN Red List of threatened species 
2.3.1.  Need and Importance 
The most striking feature of the earth is the existence of life and most 
striking feature of life is diversity. Biodiversity is one of the major 
livelihood options as it provides 13 types of ecosystem services (Costanza 
et al., 1997; Singh, 2007). Due to over exploitation and habitat destruction, 
biodiversity is decreasing with an alarming rate (Samant et al., 1998). At 
present, the rapid loss of species is estimated to be between 100 and 1000 
times higher than expected natural extinction rate and the major threats to 
biodiversity are habitat loss and fragmentation, over-exploitation, pollution, 
invasion of alien species and global climate change (IUCN, 2003). The 
emerging magnitude of the contemporary extinction crises has inspired a 
massive effort to evaluate and monitor the risk of extinction faced by the 
species worldwide. Accordingly global, regional, national and local lists of 
threatened species have been proliferated over the past 4 decades (Burton, 
2003). 
The threatened species list has been utilized to: (1) inform and influence 
conservation policies and legislation (National and International); (2) 
stimulate research and monitoring progress for species and /or habitats; (3) 
monitor the status of biodiversity and report on the state of environment; (4) 
regulate development and exploitation; (5) target geographical areas for 
conservation planning; (6) increase public awareness of human impact on 
biodiversity; and (7) set priorities for the allocation of limited conservation 
resources (Maes and Van Swaay 1997; Bennum et al., 2000; Possingham et 
al., 2002; Rodriquez et al., 2004; Miller et al., 2006). 
The first step to initiate conservation actions for endangered organisms is to 
identify the populations or species that are in decline or are faced with the 
risk of extinction because they are small (Caughley, 1994; Brooks et al., 
2006). Key to this process is the use of objective, quantifiable and 
consistent criteria to assess the status of a species. Included in this analysis 
is the identification of threats which are used to inform conservation actions 
if required (Rodrigues, et al., 2006).  
Growing awareness about the possible extinction of certain taxa is largely 
attributed to the development of the world conservation union‘s (IUCN) 
Red List and/ or Red Data Books (RDB) concept (Magin et al., 1994). Red 
Data Lists and RDBs are in simple terms, methods for identifying declining 
taxa, which will allow conservation scientists to establish the nature and 
extent of such declines, introduce conservation actions, research and the 
monitoring of such taxa (Ferrar, 1991; Sutherland, 2001; Possingham et al., 
2002; Lamareux et al., 2003. 
Red Lists and Red Data Books (RDBs) contribute to basic research and to 
the general knowledge of taxa by providing consolidated information, 
reflecting the probability of decline or loss of a taxon through extinction. 
The identification of taxa under threat of extinction has proven to be helpful 
by drawing public focus to these taxa, as well as their declining habitats 
(Ferrar, 1991; Possingham et al., 2002). The compilation of Red Lists and 
RDBs are an essential component of modern conservation practice 
(Sutherland, 2001). The Red List, as an indicator of bio-diversity is 
important for biodiversity conservation and also provides clues regarding 
comparative framework for conservation planning (Given, 2003). The 
assessment of threatened status is considered to be one of the most 
important steps in biodiversity conservation (Cheng and Zang, 2004).  
2.3.2.  History of IUCN Red Lists 
The Red Lists and RDBS of threatened plants has a long history. The work 
began in the late 1960‘s, when Sir Peter Scott, the then chairman of the 
IUCN Special Survival Commission (SSC), invited Ronald Melville, a 
retired botanist at the Royal Botanical Garden Kew, to compile a Red Data 
book on Angiosperms to match the famous loose – leaf books on threatened 
animal groups. By 1971, R. Melville had been able to publish two sets of 
loose – leaf sheets covering 118 plants in all. But as a result of his work, he 
had come up with the prediction that about 20,000 flowering plant species 
were likely to be in need of some form of protection to ensure their well-
being and survival. A large percentage of these are probably in imminent 
danger of total extinction (IUCN Red Data Book, 1997; Heslop-Harrison, 
1974).  
To help counter this alarming situation, the survival service commission of 
the International Union for Conservation of Nature and Natural resources 
(IUCN) in 1973 set up a Threatened Plants Committee (TPC) to advise the 
Union on the conservation of plants and to help stimulate action in the plant 
sphere (Lucas and Synge, 1977). In January 1975, the secretariat started 
work on compiling a full threatened list for the European continent. In 
1977, the TPC published the list of some 2,000 threatened plant species of 
Europe (IUCN, 1977; Lucas and Synge, 1977). 
In 1978, IUCN Plant Red Data Book was published which provide details 
on the conservation status of 250 species of plants – 1% of the then 
estimated 25,000 threatened species (IUCN, 1997). The Red Data 
categories used by IUCN to indicate the degree of threat to individual 
species were: extinct (EX), Endangered (E), vulnerable (V), rare (R), 
indeterminate (I), out of danger (O) and insufficiently known (K). 
These  Red List assessments relied on the experience and common sense of 
experts, without following a protocol, as it was assumed that ―any 
competent naturalist would have known the category to place a species in‖ 
(Burton, 2003). Although the idea of having experts assessing the 
conservation status was revolutionary at the time, the subjectivity of these 
assessments was subsequently realized (Master, 1991; Mrosovsky, 1997; 
Possingham et al., 2002; Mace and Lande, 1991). 
Before 1994, the more subjective Red Data Book threatened species 
categories used by the IUCN, had been in place, for almost 30 years (IUCN, 
1994). These categories were, however, largely qualitative and subjective, 
as a result dependent almost exclusively on expert opinion. Consequently, 
categorization made by different authorities, from different areas and across 
RDBS, was inconsistent and did not accurately reflect the actual extinction 
risks (Mace and Lande, 1991; Master 1991; Todd and Burgman, 1998). 
In 1989, the IUCN Special Survival Commission Steering Committee 
started to develop a more objective and quantitative approach that provided 
the conservation community with a useful methodology for assessing the 
risk of extinction of species. In 1994, with the publication of IUCN Red 
List categories and criteria (version 2.3), there was a marked shift from 
qualitative to a more quantitative system (IUCN, 1994, 2001). With the 
implementation of these data driven and objective criteria, the nature of the 
assessments has changed dramatically (Mace and Lande, 1991; IUCN, 
1994; IUCN, 2001). The listing criteria are clear and comprehensive but 
flexible enough to handle uncertainty (Akcakaya et al., 2000). The 
assessments must be backed up by data, justifications, sources and estimates 
of uncertainty and data quality (IUCN, 2005). Between 1997 and 2000, the 
system was re-examined and changes in the criteria and categories were 
adopted (IUCN, 2001). The categories adopted were Extinct (EX), 
Critically Endangered (CR), Endangered (EN), Vulnerable (VU), Near 
Threatened (NT), Data Deficient (DD), Least Concern (LC) and Not 
Evaluated (NE) (Gardenfors, 2001). 
The categories and criteria (IUCN, 1994; 2001) consider five different 
aspects of a taxon‘s life history traits, including information on population 
and distribution trends. A taxon, therefore qualifies any of the nine (9) 
IUCN Red List categories that is Extinct (EX), Extinct in Wild 
(EW),Critically Endangered (CR), Endangered (EN), Vulnerable (VU), 
Near Threatened (NT), Least Concern (LC) , Data Deficient (DD),  Not 
Evaluated (NE) (See IUCN, 2001 for definition) if it meets any one of the 
five specified threat criteria (A-E). These are then used to ascertain the 
possible threat extinction to that particular taxon (IUCN, 2001). These 
categories are assigned by one or more of the five criteria or decision rules, 
denoted as A-E. The criteria A-D draw on warning signals that indicate the 
population is at risk. The criteria A builds on population reduction, B on a 
small distribution area in combination with fragmentation, decline or 
extreme fluctuation of the population, C on a small population number in 
combination with a population decline, and D on an extremely small 
population. Criteria E specifies explicit extinct risk levels within specified 
time frames. Species classified as CR, EN or VU are referred to as 
threatened while as species classified a LC and NE categories are usually 
not published in Red lists and Red Data Books. The NT is used when the 
species is close to qualifying or is likely to qualify in the nearest future, for 
a threatened category (IUCN, 2001; Gardenfors, 2001).           
Today the IUCN Red List of threatened species is recognized as one of the 
most authoritative sources of information on the global conservation status 
of plants and animals (Lamareux et al., 2003; de Grammot and Cuaron 
2006, Rodrigues et al., 2006). 
2.3.3.  IUCN Red Listing at Regional Level 
The 1994 and 2001 IUCN Red List categories and criteria were designed 
for the assessment of extinction risk of the species at the global level. 
However, need was felt to assess the population status at regional and local 
levels because it is the regional scale where the human actions and 
biodiversity collide (Pimm et al., 2001); Moreover the National 
governments can also play an important role in conservation actions 
(Cuaron, 1993; Rodriguez et al., 2000).  
The national threatened species lists produced by different countries are 
difficult to interpret because they are often designed to serve different 
purposes in different countries and therefore encompass a wide range of 
methodologies (Burton, 2003). A threatened species list may reflect 
extinction risk, rarity, cultural importance, conservation value, population 
decline, conservation priorities, international responsibility for protection, 
or a combination of these factors. Further complicating matters are the 
definitions of categories which may also vary between the countries, so that 
terms such as threatened or vulnerable may have different meanings on 
different lists (Schnittler and Gunther, 1999; Grigera and Ubeda, 2002). 
Moreover, the criteria used are often neither explicit nor transparent (de 
Grammont and Cuaron, 2006). Although a given threatened species listing 
procedure may be effective within one country, but such variations in 
national listing makes direct international comparisons of population status 
difficult and can hamper the efforts to consolidate information from 
different countries. This can in turn impede species protection on a larger 
scale, rendering the national threatened species of limited use (Miller et al., 
2007). 
Applying the IUCN criteria (1994, 2001) to the portion of a population 
present within a particular region, that is, any sub-global geographical area, 
e.g., a continent, country, or province is also impractical and would 
artificially divides the biological population into a smaller, more restricted 
sub-population. As the small, isolated population face a higher threat of 
extinction than large, wide spread populations (Lande, 1998, 1993; O Grady 
et al., 2004), the artificially divided sub-populations may be assessed 
individually as having a higher risk of extinction than they actually face 
(Miller et al., 2007). 
To resolve the problem of incorrect regional assessment, the IUCN Special 
Survival Commission (SSC) appointed a regional application working 
group (RAWG) in 1998 following the adoption of a resolution on the matter 
at the first World Conservation Congress in Montreal (Resulation D.1.25) 
(Gardenfors, 2001). IUCN Regional guidelines (2003) were developed 
which adopt the criteria for use at the regional level by taking into account 
the effect of the sub-populations present outside a region on the likelihood 
of sub-populations extinction present within the region (Gardenfors et al., 
1999, Gardenfors, 2000; IUCN, 2003). These Guidelines proposed that the 
Regional assessments should be carried out in two-steps. In the first step, 
the IUCN Red List criteria (IUCN, 2001) proposed for the application at 
global scale should be applied to the regional population of the taxa. The 
data used – such as number of individuals and parameters relating to area, 
reduction, decline, fluctuations, subpopulations, locations, and 
fragmentation – should be from the regional population (IUCN, 2003). This 
first step results in a preliminary categorization of the taxa (IUCN, 2003). In 
step two, the existence and status of any conspecific populations outside the 
region that may affect the risk of extinction within the region should be 
investigated. If the taxon is endemic to the region or the regional population 
is isolated, the Red List Category defined by the criteria should be adopted 
unaltered. If, on the other hand, conspecific populations outside the region 
are judged to affect the regional extinction risk, the Regional Red List 
Category should be changed to a more appropriate level that reflects the 
extinction risk (IUCN, 2001). In most cases, this will mean downgrading 
the category obtained in step one, because populations within the region 
may experience a ―rescue effect‖ from populations outside the region 
(Brown and Kodric-Brown, 1977, Hanski and Gyllenberg, 1993). In other 
words, immigration from outside the region will tend to decrease extinction 
risk within the region. Normally, such a downgrading will involve a one-
step change in category, such as changing the category from Endangered 
(EN) to Vulnerable (VU) or from VU to Near Threatened (NT). For 
expanding populations, whose global range barely touches the edge of the 
region, a downgrading of the category by two or even more steps may be 
appropriate. Likewise, if the region is very small and not isolated by 
barriers from surrounding regions, downgrading by two or more steps may 
be necessary. Conversely, if the population within the region is a 
demographic sink (Pulliam, 1988) that is unable to sustain itself without 
immigration from populations outside the region, and if the extra-regional 
source is expected to decrease, the extinction risk of the regional population 
may be underestimated by the criteria. In such exceptional cases, an 
upgrading of the category may be appropriate. If it is unknown whether or 
not extra-regional populations influence the extinction risk of the regional 
population, the category from step one should be kept unaltered. However, 
it should be noted that adjustments can be made to all the categories except 
for Extinct (EX), Extinct in the Wild (EW), Regionally Extinct (RE), Data 
Deficient (DD), Not Evaluated (NE), and Not Applicable (NA), which 
cannot logically be up- or downgraded (IUCN, 2003) (Fig.1) 
 
 
 
 
 
Fig. 1: Conceptual scheme of the procedure for assigning an IUCN Red List category at regional   level. 
 
1. Grouping regional 
population according 
to the Red List 
Criteria. 
2c. is the immigration 
expected to decrease? 
2a. Is the taxon a non-
breeding visitor? 
2b. Does the regional 
population experience 
any significant 
immigration of 
propagules capable of 
reproducing in the 
region? 
2e. Are the conditions 
outside the region 
deteriorating? 
2f. Are the 
conditions within 
the region 
deteriorating? 
2d. Is the regional 
population a sink? 
2g. Can the 
breeding 
population rescue 
the regional 
population should 
it decline? 
Downgrade 
category from   
step 1 
Upgrade category 
from step 1 
No change from 
step 1 
No change from 
step 1 
Downgrade 
category from 
step 1 
Yes 
Yes/ DO Not Know Not Know Know Yes/ DO No/Do Not 
No/Do Not Know 
No/Do Not 
Know Do Not 
Know 
No 
No No 
No 
Yes 
Yes 
Yes/Do Not Know 
Yes 
At regional level in addition to the 9 global categories, three more regional 
categories were proposed that is, at regional level 11 categories were 
adopted which are  Extinct (EX), Extinct in Wild (EW), Regionally Extinct 
(RE), Critically Endangered (CR), Endangered (EN), Vulnerable (VU), 
Near Threatened (NT), Least Concern (LC) , Data Deficient (DD),  Not 
Evaluated (NE), and Not Applicable (NA) (IUCN, 2003) (Fig.2). 
The national or regional threat lists play a valuable role in informing global 
conservation efforts, especially when the information that they contain is 
incorporated into the global IUCN Red List (Cuaron 1993; Rodriguez et al., 
2000). At the national level the threatened species obtain the strongest legal 
protection and also the national threat assessment can act as early warning 
signs of local decline and therefore, sufficient protection of a particular 
taxon at the national level by multiple countries could, theoretically, prevent 
or delay the species extinction globally (Miller et al., 2007).  
  
 
 
 
 
 
 
 
 
 
 
 
Fig.2: Structure of the categories at regional level. 
2.4. Regional Assessments 
The regional threat assessments are required to provide the baseline data for 
regional and local conservation agencies to incorporate into their 
conservation and management programmes. It is believed that the Regional 
Red Lists would provide a more objective evaluation of the threats which a 
taxon is facing at either national or regional scale (Gardenfors, 2001). 
Moreover, the national or regional threat lists can also help in determination 
of different threats levels and the inclusion of these threat levels into the 
National Conservation Planning (Master, 1991; Mace, 1995). It is with this 
background, many studies had been carried out throughout the globe, where 
in different plant species have been evaluated for their conservation status 
in a particular country or region. 
Soehartono and Newton (2000) evaluated the degree of threat faced by six 
Aquilaria species viz., Aquilaria malaccensis, A. beccariana, A. 
microcarpa, A. hirta, A. cumingiana, and A. filaria in Indonesia using the 
IUCN Red List criteria (IUCN, 1994) following the guidelines for the 
application of the criteria developed by Jenkins (1997). The investigation 
revealed that deforestation is the main threat to these plant species. Garcia 
et al., (2002) assigned different threat categories to the five plant species 
(Borderea chouardii, Androsac epyrenaica, Petrocoptis pseudoviscosa, 
Petrocoptis montsicciana and Cypripedium calcelous) growing in Pyrenees 
of Aragon following the criteria proposed by IUCN (1994) and Keith 
(1998). The study suggested that some of the populations had been vanished 
from the region due to human disturbances such as construction of roads 
etc. The study also revealed that poor seedling establishment further poses 
threat to the survival of these species. Peng et al. (2008) evaluated the threat 
status of 262 species of Heibi flora in China by using IUCN Red List 
criteria at regional level (version 3.0). The flora assessed includes 21 
bryophytes, 14 ferns and 227 spermatophytes. The main threats operating in 
the region include habitat destruction and actual or potential exploitation for 
medicinal uses.  
Haruntyunuan et al., 2010 evaluated the threat status of 9 Aegilops species 
in Armenia following guidelines for applying IUCN Red List categories at 
regional level (IUCN, 2003), of the 9 evaluated species, 5 species have been 
assigned different threat categories. The study revealed that land 
privatization, uncontrolled grazing, hay harvest, road construction, urban 
expansion, fire, mining and agriculture are the most operative threats to 
these plant species. 
Based on the direct observation and the interviews conducted with the local 
inhabitants, selected informants, the herbalists ‗hakims‘ and Pensaries 
(Medicinal plant sellers in the local markets), Hamayun et al., (2006) 
evaluated the conservation status of 49 medicinal plant species belonging to 
32 different families in District Swat, Pakistan. The conservation 
assessment of these species revealed that due to increased exploitation and 
un-sustainable harvesting, 49% of these economically valued medicinal 
plant species are threatened. 
Gaillonia chitralensis have been evaluated for the threat status in Chitral 
Pakistan following IUCN Red List Categories and Criteria. Habitat 
degradation and soil erosion resulted from deforestation and grazing are 
main threats responsible for the reduction in the population size of the plant 
species (Ali and Qaisar, 2010a). The conservation status of Astragalus 
gahiratensis had been carried out for Pakistan following IUCN Red List 
categories and criteria. The investigation revealed that the species qualifies 
the criteria for Endangered and habitat degradation is the main threat to the 
plant species in the region (Ali and Qaisar, 2010b). Alam and Ali (2010) 
evaluated the threat status of 19 species growing in Pakistan. Of these, 16 
were endemic to Gilgit and Baltistan  and 1 taxon is endemic to Sind while 
the remaining 2 species were widely distributed and reported along the 
coastal area of Karachi in Pakistan. Of these 2 were regionally extinct, 9 
extinct, 6 Critically Endangered and 2 Vulnerable. 
Ali et al., 2012 evaluated the threat status of Delphinuim nordhagenii in 
Chitral, Pakistan following IUCN Red List Categories and Criteria (2001). 
The study revealed that the main threat posed to the existence of the species 
is the habitat destruction. 
In 1998, the World Conservation Union (IUCN) evaluated the threat status 
of 49 medicinal plant species growing in North-Western Himalaya and 
different threat categories has been assigned to these plant species. Again in 
2003 IUCN assigned different threat categories to 36 plant species in three 
states namely; J&K, H.P and Uttaranchal (Kala, 2005). In Uttaranchal, 
about 701 species are used in different forms as medicine (Nautiyal et al., 
2000). Among these, 35 species are placed into different threat categories 
(Dhar et al.,2002). In Spiti Himachal Pradesh 15 rare and endangered 
Medicinal Plants species were assessed for rarity in the Conservation 
Assessment and Management Plan (CAMP) workshop held in Kulu-
Himachal Pradesh in 1998 and was categorized in different threat categories 
(Ved and Tandon, 1998). Based on the population density and degree of 
consistency, Nanitiyal et al., (2002) evaluated the threat status of three 
Aconites viz., Aconitum balfourii, A. heterophyllum and A. violaceum  in 
Garhwal Himalaya. The study revealed that illegal---- and over-exploitation 
pose threat to the existence of these species. The Conservation Assessment 
and Management Prioritization (CAMP) workshop held during 1995, 1996, 
1997, and 1999 at Bangalore assess the threat status of prioritized medicinal 
plants of Kerala. During the workshop 86 medicinal plant species were 
assigned the Red List status of Near Threatened or above. Of the 86 species 
evaluated, 50 species have a global status as these are endemic to the 
Kerala. 21 of these Red List medicinal plant species had been recorded in 
high volume trade (Ved and Goraya, 2010). 
The Conservation Assessment and Management Prioritization (CAMP) 
workshop (2010) held at Shimla assigned the threat status to 57 plant 
species for Himachal Pradesh. Of which 47 species were threatened and 10 
species were near threatened and not evaluated (Goraya, 2010). 
Kaul, 1997 lists 23 medicinal plants as vulnerable or endangered in the 
North Western Himalaya. Dar and Naqshi, 2000 listed 355 plant species as 
threatened in Kashmir Himalaya following pre-1994 IUCN categories. Of 
these 282 species belongs to dicotyledons and 73 to monocotyledons. Of the 
355 evaluated species, 40 were Endangered, 50 Vulnerable, 155 Rare and 
110 species were listed as Indeterminate. The study revealed that besides 
the natural phenomena like glaciations, soil erosion, landslides and 
avalanches, burning of forests etc. are the main threats to the flora of 
Kashmir are habitat loss or modification, over-exploitation, over-grazing, 
tourism influx, unplanned development and introduction of exotic species. 
As per the new criteria of International Union for Conservation of Nature 
and Natural Resources (IUCN), 63 species have been identified as 
threatened for Jammu and Kashmir. During the study it was observed that 
over exploitation for local use and for the trade are the main threats to these 
plant species (Ved et al., 2003). Malik et al., (2011) evaluated the threat 
status of 80 medicinal plant species in northern region of Kashmir 
Himalayas following IUCN Criteria 1993. Of these 9 species were assigned 
the threat category of Critically Endangered, 14 Endangered, 24 Vulnerable, 
28 Rare and 5 species were categorized as Secure. The study revealed that 
overharvesting and overgrazing the main threats posed to the existence of 
these medicinal plant species. (Table7). 
 
 
 
Table 7: Threat categories assigned to different plant species in different regions of the world 
S. 
No. 
Region where 
species is/are 
evaluated 
Total no. 
of 
species 
evaluate 
                                  Threat category assigned       Source 
RE EX CR EN VU LC NT Rare DD Secure I 
1 Indonesia 6 - - 0 0 6 - - - - - - Soehartona and Newton, 
2000 
2 Aragon 5 - - 1 2 2 - - - - - - Garcia et al., 2002 
3 Hebie (China) 262 - - 44 80 87 - - - - - - Peng et al., 2008 
4 Armenia 9 - - 2 2 - 3 1 - - - - Haruntyunyan et al., 2010 
6 Swat 49 0  9 7 - - 8 - - 25 - Hamayun et al., 2006 
7 Chitral 
(Pakistan) 
1 -  - 1 - - - - - - - Ali and Qaiser, 2010 a 
8 Pakistan 1 -  1 - - - - - - - - Ali and Qaiser, 2010 b 
9 Pakistan 19 2 9 6 - 2 - - - - - - Alam and Ali, 2010 
10 Chitral 
(Pakistan) 
1 -  1 - - - - - - - - Ali et al., 2012 
11 North Western 
Himalaya 
49 -  13 9 16 1 3 7 - - - Kala, 2005 
12 Jammu and 
Kashmir 
31   5 11 15 - - - - - - Kala, 2005 
13 Himachal 
Pradesh 
33   7 14 12 - - - - - - Kala, 2005 
14 Uttaranchal 25 -  4 13 8 - - - - - - Kala, 2005 
15 Uttaranchal 35 7  12 14 - 2 - - - - - Dhar et al.,2002 
16 Spiti (Himachal 
Pradesh) 
15 -  1 5 7 2 - - - - - Ved  and Tandon, 1998 
17 Garhwal 
Himalaya 
3 -  - 3 - - - - - - - Nautiyal et al., 2002 
18 Karela 86   9 24 41  11     Ved and Goraya, 2010 
19 Himachal 
Pradesh 
57 - - 17 19 17 5 1  1   Goraya, 2010 
20 North Western 
Himalaya 
23 -  11 12 - - - - - - - Kaul, 1997 
21 Kashmir 
Himalaya 
355    40 50   155   110 Dar and Naqshi, 2000 
22 Jammu and 
Kashmir 
63 -  11 21 26 3 2 - - - - Ved et al.,2003 
 
23 North Kashmir 
Himalaya 
80   9 14 24   28  5  Malik et al., 2011 
 
  
Material and Methods 
3.1. Areas surveyed: 
Extensive field surveys were carried out for two consecutive years (2011-
2012) throughout the Kashmir valley in different seasons of a year. The 
selected plant species were surveyed in 58 areas in Kashmir valley (Table 
8). The geographical co-ordinates of these sites were recorded using 
geographical positioning system (GPS). The areas surveyed are depicted in 
map (Fig. 3). 
Table 8: Areas surveyed during the present study. 
S. No. Name of collection 
site 
Latitude (N) Longitude (L) Altitude 
(m asl) 
 1 Kupwara 34
0
31´36˝ 74015´31˝ 1626 
2 Handwara 34
0
23´51˝ 74016´69˝ 1610 
 3 Langate 34
0
25´50˝ 74016´42˝ 1710 
4 Bandipora 34
0
25´24˝ 74038´32˝ 1691 
 5 Watlab 34
0
22´06˝ 74030´55˝ 1609 
6 Sopore 34
0
17´49˝ 74028´44˝ 1585 
 7 Ferozpora 34
0
04´49˝ 74034´24˝ 1614 
 8 Gulmarg 34
0
03´40˝ 74024´09˝ 2717 
9 Batapatheri 34
0
04´20˝ 74019´04˝ 2800 
 10 Drang 34
0
04´14˝ 74024´33˝ 2266 
11 Kangdoori 34
0
01´68˝ 74022´44˝ 3111 
12 Apharwat 34
0
01´49˝ 74022´25˝ 3430 
13 Yousmarg 33
0
49´86˝ 75016´12˝ 2437 
14 Burzekhur 33
0
49´87˝ 74032´46˝ 3353 
15 Budgam 34
0
01´15˝ 74044´49˝ 1636 
16 Chadoora 33
0
56´45˝ 74048´01˝ 1624 
17 Chariresharief 33
0
51´68˝ 74046´02˝ 1970 
  
18 Doodhpathri 33
0
56´70˝ 74035´15˝ 2216 
19 Mansbal 34
0
15´35˝ 74041´15˝ 1625 
20 Ganderbal 34
0
12´55˝ 74046´18˝ 1587 
21 Naranag 34
0
21´10˝ 74006´24˝ 2216 
22 Gangabal 34
0
24´19˝ 75057´50˝ 3371 
23 Gali Vishen Sar 34
0
22´39˝ 75010´01˝ 3950 
24 Nichnai 34
0
19´39˝ 75012´29˝ 3703 
25 Hangdup 34
0
15´20˝ 75018´42˝ 3738 
26 Kanipathri 34
0
16´53˝ 75024´10˝ 3910 
27 Gund 34
0
15´32˝ 75005´20˝ 2177 
28 Kangan 34
0
16´60˝ 74054´18˝ 1860 
29 Thajwas 34
0
17´27˝ 34018´11˝ 3455 
30 Sonamarg 34
0
18´11˝ 75017´35˝ 2681 
31 Baltal 34
0
14´51˝ 75025´03˝ 2880 
32 Dugwan 34
0
10´38˝ 75003´14˝ 3872 
33 Dachigam 34
0
07´56˝ 75001´04˝ 2537 
34 Chakisangri 34
0
14´70˝ 74022´40˝ 1870 
35 Dhara 34
0
18´36˝ 74039´40˝ 1650 
36 Khrew 34
0
02´50˝ 74058´51˝ 1800 
37 Awantipora 33
0
52´27˝ 75000´53˝ 1620 
38 Aharbal 33
0
39´01˝ 74048´43˝ 2750 
39 Shopian 33
0
42´02˝ 74049´02˝ 2115 
40 Peer Ki Gali 33
0
37´93˝ 74031´22˝ 3570 
41 Lidderwat 34
0
09´35˝ 74014´25˝ 2920 
42 Sangam 34
0
12´16˝ 75029´10˝ 3899 
43 Poshpathri 34
0
10´02˝ 75030´15˝ 3820 
44 Sheshnag 34
0
05´65˝ 75052´44˝ 3625 
  
45 Aru 34
0
05´31˝ 75015´48˝ 2567 
46 Chandanwari 34
0
04´73˝ 75025´07˝ 2888 
47 Pahalgam 34
0
02´84˝ 75020´50˝ 2335 
48 Anantnag 34
0
43´58˝ 75009´37˝ 1609 
49 Mati Gawran 33
0
41´60˝ 75024´30˝ 2770 
50 Margan Top 33
0
44´60˝ 75029´13˝ 3738 
51 Achabal 33
0
40´57˝ 75013´18˝ 1671 
52 Daksum 33
0
37´60˝ 75027´12˝ 2650 
53 Seeryadi 33
0
39´30˝ 75029´03˝ 3030 
54 Sinthan Top 33
0
34´89˝ 75030´65˝ 3755 
55 Pandobal 33
0
34´48˝ 75022´29˝ 2970 
56 Kokernag 33
0
35´00˝ 75018´33˝ 1996 
57 Verinag 33
0
32´22˝ 75014´52˝ 1884 
58 Jawahar Tunnel  33
0
30´29˝ 75012´31˝ 2875 
 
 
 
 
 
  
 
Fig.3: Map of Kashmir valley showing surveyed areas 
1. Kupwara; 2.Handwara; 3. Langate; 4.Bandipora; 5.Watlab; 6.Sopore; 7.Ferozpora; 8.Gulmarg; 
9.Batapathri; 10.Drang; 11.Kangdoori; 12.Apharwat; 13.Yousmarg; 14.Burzekhur; 15.Budgam; 
16.Chadoora; 17.Chararesharief; 18.Doodhpathri; 19.Mansbal; 20.Ganderbal; 21.Naranag; 
22.Gangabal; 23.Gali Vishen Sar; 24.Nichnai; 25.Hangdup; 26.Kanipathri; 27.Gund; 28.Kangan; 
29.Thajwas; 30.Sonamarg; 31.Baltal; 32.Dugwan; 33.Dachigam; 34.Chakisangri; 35.Dhara; 
36.Khrew; 37.Awantipora; 38.Aharbal; 39.Shopian; 40.Peer ki Gali; 41.Lidderwat; 42.Sangam; 
43. Poshpathri; 44.Sheshnag; 45.Aru; 46.Chandarwari; 47.Pahalgam; 48.Anantnag;  49.Mati 
Gawran; 50.Morgan Top; 51.Achabal; 52.Daksum; 53.Seeryadi; 54.Sinthon Top; 55.Pandobal; 
56.Kokernag; 57.Verinag; 58.Jawahar Tunnel 
3.2. Identification of plant species 
The identification of selected plant species were carried out by comparing 
the existed specimens at Kashmir University Herbarium (KASH). For 
further authentication different floras were also consulted. 
 
 
 
  
3.3.  Record of population structure, habit and habitat 
When a population of selected plant species were located, its size and extent 
were determined by walking extensively in an area around the population 
(Ali and Qaiser, 2010a). Comprehensive field notes on habit, habitat, life 
form and altitudinal ranges were also recorded in the field. 
3.4.  Calculation of mature individuals 
Mature individuals were counted in each locality, only those individuals 
were counted as mature which bear flowers or fruits (Ali and Qaiser, 
2010a). 
3.5.  Identification of threat factors and population trends 
Direct observations were made to determine the potential and actual threats 
to the population of a selected plant species in a given area. Various threats 
like overgrazing, construction of roads and buildings, agriculture land 
extension, deforestation, habitat fragmentation, landslides, tourism, mining 
and overexploitation were also recorded. Interviews were conducted with 
local inhabitants for the use and trade of the selected plant species. 
Information was also gathered about the previous and present population 
trends of the selected plant species. 
3.6.  Calculation of Area of Occupancy (AOO)   
The Area of Occupancy was calculated by the presence of a taxon in a 
uniform grid that covers the entire range of a taxon and then tallying the 
number of occupied grid cells with the area of individual cell (IUCN, 2001). 
A grid size of 2×2 Km
2
 (a cell area of 4Km
2
) was used to calculate AOO 
(IUCN, 2004). 
Area of Occupancy (AOO) = No. of occupied cells × Area of individual cell 
 
 
  
3.7. Calculation of  Extent of Occurrence (EOO) 
The extent of occurrence was calculated by α-hull (IUCN, 2005) as 
depicted in Fig. 4. The procedure followed was as: 
1. The points representing the presence of taxon in the area were drawn on 
the sample. 
2. The triangulation of points was created by drawing the lines joining the 
points, constrained so that no line intersects between the points. 
3. Then the measurement of lengths of lines were calculated and the 
average line length was also calculated. 
4. All the lines longer than the multiple (α) of the average line length were 
deleted. This results in the deletion of lines joining the points that were 
relatively distant, the space between which was unlikely to represent 
good habitat. In doing so, it may subdivide the total range into more 
than one polygon. The α value of 2 is chosen for the present study 
(IUCN, 2005). 
5. The final step followed was to calculate the area of the habitat by 
summing the areas of all remaining triangles. 
  
 
Fig. 4:  Calculation of Extent of Occurrence 
3.8. Record of number of locations/ sub-populations 
The area was recorded as one location when it was observed that a single 
threatening event can rapidly affect all the individuals of the taxon present 
in the area (IUCN, 2001). 
3.9. Continuing decline 
The decline in the population was calculated by comparing the total number 
of mature individuals present during the first year to the total number of 
mature individuals present during the second year (Ali and Qaiser, 2010a). 
3.10. Data evaluation 
The data gathered were evaluated in light of IUCN Red List Categories and 
Criteria 2010 version 8.1 following Guidelines for Application of IUCN 
  
Red List Criteria at Regional Levels 2003 version 3.0. IUCN has 
formulated 5 basic criteria (A-E) for evaluating the taxa at regional / 
national level. To list a particular taxon in any of the categories of threat, 
only one of the criteria, A, B, C, D, or E needs to be met. However, a taxon 
should be assessed against as many criteria as available data permit, and the 
listing should be annotated by as many criteria as are applicable for a 
specific category of threat (IUCN, 2003). 
3.10.1. Nature of the categories 
There are nine clearly defined categories into which every taxon in the 
world (excluding micro-organisms) can be classified however at the 
regional level two additional categories are used viz; Regionally Extinct 
(RE), and Not Applicable (NA) (Fig.5); definitions of these categories are 
given as under: 
 
Fig.5: IUCN Red List Categories at Regional level 
  
Extinct (EX):  A taxon is Extinct when there is no reasonable doubt that the 
last individual has died. A taxon is presumed Extinct when exhaustive 
surveys in known and/or expected habitat, at appropriate times (diurnal, 
seasonal, annual), throughout its historic range have failed to record an 
individual. Surveys should be over a time frame appropriate to the taxon‘s 
life cycles and life form. 
Regionally Extinct (RE): A taxon is RE when there is no reasonable doubt 
that the last individual potentially capable of reproduction within the region 
has died or disappeared from the region. A taxon is presumed Regionally 
Extinct when exhaustive surveys in known and/or expected habitat, at 
appropriate times (diurnal, seasonal, annual), throughout its historic range 
have failed to record an individual. Surveys should be over a time frame 
appropriate to the taxon‘s life cycles and life form. 
Extinct in the Wild (EW): A taxon is Extinct in the Wild when it is known 
only to survive in cultivation, in captivity or as a naturalized population (or 
populations) well outside the past range. A taxon is presumed Extinct in the 
Wild when exhaustive surveys in known and/or expected habitat, at 
appropriate times (diurnal, seasonal, annual), throughout its historic range 
have failed to record an individual. Surveys should be over a time frame 
appropriate to the taxon's life cycle and life form. 
Critically Endangered (CR): A taxon is Critically Endangered when the 
best available evidence indicates that it meets any of the criteria A to E for 
Critically Endangered, and it is therefore considered to be facing an 
extremely high risk of extinction in the wild. 
Endangered (EN): A taxon is Endangered when the best available 
evidence indicates that it meets any of the criteria A to E for Endangered, 
and it is therefore considered to be facing a very high risk of extinction in 
the wild. 
  
Vulnerable (VU): A taxon is Vulnerable when the best available evidence 
indicates that it meets any of the criteria A to E for Vulnerable, and it is 
therefore considered to be facing a high risk of extinction in the wild. 
Near Threatened (NT): A taxon is Near Threatened when it has been 
evaluated against the criteria but does not qualify for Critically Endangered, 
Endangered or Vulnerable now, but is close to qualifying for or is likely to 
qualify for a threatened category in the near future. 
Least Concern (LC): A taxon is Least Concern when it has been evaluated 
against the criteria and does not qualify for Critically Endangered, 
Endangered, Vulnerable or Near Threatened. Widespread and abundant taxa 
are included in this category. 
Data Deficient (DD): A taxon is Data Deficient when there is inadequate 
information to make a direct, or indirect, assessment of its risk of extinction 
based on its distribution and/or population status. A taxon in this category 
may be well studied, and its biology well known, but appropriate data on 
abundance and/or distribution are lacking. Data Deficient is therefore not a 
category of threat. Listing of taxa in this category indicates that more 
information is required and acknowledges the possibility that future 
research will show that threatened classification is appropriate. It is 
important to make positive use of whatever data are available. In many 
cases great care should be exercised in choosing between DD and a 
threatened status. If the range of a taxon is suspected to be relatively 
circumscribed, if a considerable period of time has elapsed since the last 
record of the taxon, threatened status may well be justified. 
Not Evaluated (NE): A taxon is Not Evaluated when it has not yet been 
evaluated against the criteria. 
  
Not Applicable (NA):  Taxa not eligible for assessment at the regional 
level (mainly introduced taxa and vagrants) should be assigned the category 
Not Applicable (NA). 
3.10.2. Criteria Used: During the present study IUCN Red List Criteria 
2010 version 8.1 were followed (Fig.  6). 
 
Fig. 6: Five basic criteria of IUCN 
Criteria A 
Criteria A deals with Past, Present or future population reduction and can be 
further divided into: 
 A1:  Population reduction in past and causes of decline now ceased and 
reduction reversible 
 A2:  Population reduction in past and causes of decline ongoing and 
reduction may not be reversible 
 A3:  Population reduction expected in future 
 A4:  Population reduction in past and future ( Figs. 7-10) 
  
 
Fig. 7: Sub criterion A1 
  
 Fig. 8: Sub criterion A2 
 
Fig. 9: Sub criterion A3 
  
 
                                          Fig. 10: Sub criterion A4 
Criterion B 
Criterion B is regarding the restriction of the geographical range and 
fragmentation, continuing decline or extreme fluctuations in the number of 
mature individuals. Geographical range can be sub categorised into: 
B1 (estimated Extent of Occurrence) and B2 (estimated Area of 
Occupancy). In order to evaluate the taxon under Criterion B, it should meet 
standards of either B1 or B2 (Fig. 11) and at least two of the following three 
(a-c): 
a. Severely fragmented or few locations 
b. Continuing decline 
c.  Extreme fluctuations (Fig. 12) 
 
 
  
 
Fig. 11:  Sub criterion B1 and B2 
 
                             Fig. 12: Sections (a-c) of criterion B 
 
 
  
Criterion C 
Criterion C is regarding small population size and continuing decline. The 
taxon can be evaluated under Criterion C based on the small population size 
(Fig.13) and their continuing decline which can be further sub categorized 
into C1 and C2 
C1: Continuing decline in population size at a specific rate (Fig. 14) 
C2: Continuing decline in population size at any, unspecified rate and either 
C2a or C2b: 
C2a: (i) very small subpopulations, OR (ii) most mature individuals are in 
one subpopulation 
C2b: extreme fluctuations in number of mature individuals (Fig.15) 
 
Fig. 13: Sub criterion C 
 
 
  
 
 
 
Fig. 14: Sub criterion C1 
 
 
Fig. 15: Sections (C2a-C2b) of Sub criterion C2 
 
  
Criterion D 
Criterion D deals with very small or restricted population. The criteria can 
be divided into two sub criteria, D1 and D2. Under sub criteria D1 species 
can be categorised into all the 3 threat categories, however, under sub 
criteria D2 species can be categorised into the threat category Vulnerable 
only. 
D1: for CR, EN and VU categories 
 D2: for VU category only (Fig. 16) 
 
 
                                 Fig. 16: Sub criterion D1 and D2 
 
 
 
 
 
  
Criterion E 
Criterion E (Quantitative analysis) is based on quantitative analysis 
showing a probability of extinction in the wild is at least: 50% within 
10years or 3 generations for Critically Endangered (CR), 20% in 20 years 
or 5 generations for Endangered (EN) and 10% within 100 years for 
Vulnerable (VU) category (Fig. 17). 
 
                                            Fig. 17: Criterion E 
3.11. Criteria for Up- and Downgrading (Step 2 of Regional Guidelines) 
The adaptation of categories in step 2 of the regional assessment is based 
mainly on the question of how strongly extinction risk of the national 
population is influenced by populations outside the national borders. If a 
species is endemic to the country, or if the national population is isolated, 
the Red-list category assigned in the first step of the assessment remains 
unaltered. If, however, extinction risk of the national population is judged to 
be lower because of a ―rescue effect‖ by populations outside the border, the 
category is downgraded. Such a rescue effect would, for instance, be 
expected if a small and declining national population is part of a much 
larger population that in most parts of its range is stable or increasing.  If, 
  
on the other hand, the national population is at demographic sink and 
depends on immigration from outside region to sustain itself and the source 
populations outside the country are also expected to decrease. In this case, 
an upgrading of the category may be appropriate. The guidelines suggest to 
up- or downgrade usually by one category. Downgrading by two or even 
more steps is suggested for expanding populations whose global range 
barely touches the country or for very small regions that are not isolated by 
barriers from surrounding regions. In case nothing is known about the 
possible immigration and/or status of the population outside the region, the 
Red List category assigned in the first step of assessment remains unaltered 
(IUCN, 2003). 
During the present study, the categories assigned in the first step remained 
unchanged because nothing is known about the effect of populations present 
outside the region on the population of the species present in this region. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Results  
During the present investigation the threat status of 7 medicinal plant 
species (Atropa acuminata Royle ex Lindley, Fritillaria roylei Hook., 
Rheum webbianum Royle, Inula royleana D.C., Corydalis cashmeriana 
Royle, Aquilegia nivalis Falc. ex Jackson, Lagotis cashmeriana (Royle) 
Rupr.) have been evaluated in accordance with IUCN regional guidelines 
2003 version 3.0 following IUCN categories and criteria 2010 version 
8.1.The IUCN regional guidelines is the bed rock for the development of 
IUCN Regional Red lists which will provide a scientific data base for the 
conservation  of species on priority basis. The various threats operative the 
selected medicinal plant species in Kashmir include: deforestation, 
construction of roads and buildings, landslides, overgrazing (Plate 1), 
excessive tourist flow and over exploitation for local use(Plate 2). The 
species evaluated are given below: 
4.1.  Atropa acuminata Royle ex Lindley 
4.1.1. Local distribution 
During the present study the plant species has been collected from six 
different Sub-populations (Aharbal, Daksum, Tangmarg, Gulmarg, 
Naranag, Langate) in the Kashmir valley (Plate 3, Fig. A). The species 
grows in temperate and sub-alpine forests and inhabits moderately-moist, 
shady and sloppy habitats at an altitudinal range of 1710 m asl (Langate) to 
2750m asl (Aharbal). 
 
 
 
 
 
  
4.1.2. Taxonomy  
Classification 
Kingdom:       Plantae 
    Order:         Solanales 
       Family:  Solanaceae 
         Genus:   Atropa 
            Species:        A. acuminata 
Taxonomic description 
Perennial herb up to 1.6m tall, branched; stem and branches fistular, young 
shoots puberulous; leaves 8-17 x 4.5-8.0cm, elliptic-lanceolate to ovate-
lanceolate, acuminate, cuneate; petiole up to 20mm long; calyx 9-15mm 
long, up to 20mm in fruit,  puberulous, lobes 6-10mm long, ovate-acute, 
unequal, persistent; corolla 20-23mm long, yellow, lobes obtuse; stamens 
included; anthers 3mm long, oblong filaments 10-11mm long; berry 
globose, 10mm broad black when ripe; seeds sub-reniform, 2mm long, 
reticulate brown(Plate 3, Fig. B). 
Common name: Meit brand 
Ethnomedicinal use(s): Root paste is used to cure the wounds and boils. 
Root decoction is also used against skin infection. Dried flowers and seeds 
are used for tumors. Leaves are sedative. 
4.1.3. Assessment of threat status: 
To evaluate the threat status of the species, the population size in the form 
of number of mature individuals, Area of Occupancy (AOO) (Fig. 18), 
Extent of Occurrence (EOO) (Fig. 19) and the different types of threats at 
different sub populations to the species were recorded. During the present 
study it was observed that deforestation, over exploitation for local use and 
the construction of the roads are the main threats to the plant species in the 
Kashmir valley (Table 9). 
  
 
Fig.18: Map showing AOO of Atropa acuminata in Kashmir valley 
= Presence of species in 2×2Km
2
 grid size 
1. Langate; 2.Gulmarg; 3.Tangmarg; 4..Naranag; 5.Aharbal; 6. Daksum 
 
The total AOO of the species was calculated by summation of AOO of all 
sub-populations in the Kashmir valley as: 
Total AOO = AOO of sub-populations (1+2+3+4+5+6) 
= 4 km
2
+4km
2
+4km
2
+4km
2
+4km
2
+8km
2
 
= 28km
2
 
The total AOO of Atropa acuminata in Kashmir valley is 28km2 
 
  
 
Fig.19: Map showing EOO of  Atropa acuminata in Kashmir valley 
1. Langate; 2.Gulmarg; 3.Tangmarg; 4. Naranag; 5. Aharbal; 6. Daksum 
 
The EOO of the species were calculated by α-hull method. The points 
representing the presence of species in the area are joined. The triangulation 
of point was created by drawing the lines joining the points, constrained so 
that no line intersects between the points. Then measurements of lengths of 
lines were calculated and the average line length was also calculated. All 
the lines longer than the multiple (α) of the average line length if present 
were deleted. This results in the deletion of lines joining the points that 
were relatively distant, the space between which was unlikely to represent 
good habitat. In doing so, it may subdivide the total range into more than 
one polygon. Then the EOO is calculated by summing the areas of all 
remaining triangles. 
 
  
The α value of 2 is chosen for the present study. 
The lengths of lines are: 1-2= 3.0cm; 1-3= 3.5cm; 2-3=1.0cm; 1-4=4.6cm;      
3-4=3.3cm; 2-5=3.4cm; 3-5=2.7cm; 4-5=4.1cm; 5-6=3.4cm and 4-6= 5.3cm 
Average line-length=3.0+3.5+1.0+4.6+3.3+3.4+2.7+4.1+3.4+5.3cm=3.43cm 
                                                                        10                                      
All the lines longer than α × 3.43 i.e. 2 × 3.43=6.86cm will be deleted. 
However in this case no line is longer than 6.86cm. Therefore the total EOO 
of the species is calculated by summing the areas of all triangles as:  
Total EOO = Area of Triangle (I+II+III+IV+V) 
= 1.38 + 0.91 + 5.75 + 4.44 + 6.96cm
2
 
= 19.44cm
2
 
Scale, 1.9cm = 30km 
1cm=15.78km 
Therefore, total EOO of the Atropa acuminata is 19.44 × 15.78km= 
306.94km
2 
The data obtained during the present study to evaluate the species in 
accordance with the IUCN Red List Categories and Criteria (2010) revealed 
that the species qualifies the threat category of Endangered (EN) under 
criteria Cc2a  (i) and Vulnerable (VU) under criteria B2ab (v) and D (1). 
As per IUCN guidelines the taxa should be assessed against as many criteria 
as available data permits and Red Listing should be done by as many 
criteria as are applicable for a specific category of threat. However, the 
highest met threatened category should be assigned to the evaluated taxon. 
So the threat category assigned to the plant species is Endangered under 
criteria Cc2a(i). 
  
Table 9: Sub-populations, population size, Area of Occupancy and the threats to Atropa acuminata recorded at different sub-
populations 
 
 
 
 
 
 
S.No 
Sub-populations Population size AOO 
(km
2
) 
Threats 
2011 2012 
1 
Aharbal 50 45 4 Deforestation, Grass cutting, Construction of buildings, 
Over exploitation for local use 
2 
Daksum 200 190 4,4 Deforestation ,  Construction of buildings, Over 
exploitation for local use 
3 
Tangmarg 203 198 4 Deforestation ,  Over exploitation for local use 
4 
Gulmarg 122 115 4 Deforestation ,  Excessive tourist flow, Construction of  
roads and buildings, Over exploitation for local use 
5 
Naranag 75 80 4 Deforestation , Over exploitation for local use 
6 
Langate 150 142 4 Deforestation, Over exploitation for local use 
Total 
 800 770 28  
  
4.2. Fritillaria roylei Hook.  
4.2.1. Local distribution 
During the present investigation seven different sub-populations (Apharwat, 
Batapathri, Burzekur, Dugwan, Morgan top, Thajwas, Vishen sar) of the 
species have been located in the Kashmir valley (Plate 3, Fig. C). The plant 
species is distributed in the sub-alpine and alpine zones with an altitude 
ranging from 2800m asl (Batapatheri) to 3950m asl (Vishen sar). The 
species grows among Junipers, rock crevices on steep or open places and in 
sunny meadows. 
4.2.2. Taxonomy 
Clasification 
                                 Kingdom:     Plantae 
     Order:     Liliales 
        Family:          Liliaceae 
          Genus:         Fritillaria 
            Species:     F. roylei 
Taxonomic description   
Perennial herb upto 60-75cm tall; stem 30-65cm; bulbs 5-7.5cm below the 
ground, 2-3cm in diameter; leaves 7-11, opposite or in whorls of 3 or 4 or 
alternate, linear-lanceolate, 5-12 x 0.5-1.5cm, obtuse to acute-acuminate; 
pedicel 1-4cm long;  flowers solitary or 2-3 in raceme; bracts 3; flowers 
nodding, campanulate, 3-5.5 x 2.0-5.0cm; tepals oblong-elliptic to obovate, 
yellow, yellowish green, tasselated with purple on the inner side, base 
purple on the outer side, 3-5 x 1.2-1.8cm; nectaries 3-5 x 2-3mm, projecting 
abaxially; stamens 2-3cm, filaments sometimes papillose; Ovary sessile, 5-
16 x 1.5-2mm; style 1-2cm, 3-lobed, each lobe 3-5mm; capsule 2.0-3.5 x 
1.2-2.5cm, broadly oblong, obtusely angled, triloculed, 6-winged, wing 1-
  
1.5mm broad; pedicel 10cm, stipe 2-6mm long; seeds many, 3-7 x 2.5-5.0 
mm, wing 1-2mm (Plate 3, Fig. D). 
Common name: Shethkhar 
Ethnomedicinal use(s): Dried bulb is used against asthma and tuberculosis, 
extract of bulb is used as an antipyretic and diuretic. Decoction of whole 
herb is used against diarrhoea.  
4.2.3. Assessment of threat status: 
To assess the threat status of the species the population size in the form of 
number of mature individuals, Area of Occupancy (AOO) (Fig. 20), Extent 
of Occurrence (EOO) (Fig. 21), and the different types of threats operative 
at each sub-population were recorded. The present study revealed that over 
grazing, over exploitation for local use and construction of roads are the 
most common threats to the plant species in the Kashmir valley (Table 10). 
 
Fig. 20: Map showing AOO of  Fritillaria roylei in Kashmir valley 
    = Presence of species in 2×2Km
2
 grid size 
1. Apharwat; 2.Batapathri; 3.Burzekhur; 4.Dugwan; 5.VishenSar; 6.Thajwas; 7.Morgan 
Top 
  
The total AOO of the species in Kashmir valley was calculated by 
summation of AOO of all sub-populations as: 
Total AOO = AOO of sub-populations (1+2+3+4+5+6+7) 
= 4 km
2
+8km
2
+8km
2
+8km
2
+12km
2
+8km
2
 + 4km
2
 
= 52km
2
 
The total AOO of Fritillaria roylei in Kashmir valley is 52km2 
 
 
Fig. 21: Map showing EOO of Fritillaria roylei in Kashmir valley 
  1.Apharwat; 2.Batapathri; 3.Burzekhur; 4.Dugwan; 5.VishenSar; 6.Thajwas; 7.Morgan 
 Top 
The EOO of the species were calculated by α-hull method. 
The lengths of lines are: 1-2=1.0cm; 1-4= 3.6cm;2-3=1.7cm;2-4=3.8cm; 1-
5=4.3cm;4-5=1.6cm; 5-6=1.1cm; 4-6=1.4cm; 3-4=2.9cm; 3-7=4.6cm; 4-
7=3.3 cm;6-7=3.3cm 
Average line-length=2.71 
  
All the lines longer than α × 2.71 i.e. 2 × 2.92= 5.43cm will be deleted. 
However in this case no line is longer than 5.43cm. Therefore the total EOO 
of the species is calculated by summing the areas of all triangles as:  
Total EOO    = Area of Triangle (I+II+III+IV+V+VI)  
=1.79+2.77+0.74+5.48+4.76+2.40cm
2 
=17.94cm
2 
Scale, 1cm=15.78km 
Therefore, total EOO of Fritillaria roylei is 17.94 × 15.78 = 283.09km
2 
The data revealed that the plant species qualifies the threat category of 
Vulnerable (VU) under criteria B1ab (v) and B2ab (v) in accordance with 
the IUCN Red List Categories and Criteria (2010). 
  
Table 10: Sub-populations, population size, Area of Occupancy and the threats of Fritillaria roylei recorded at different locations  
 
 
 
 
 
 
 
 
 
*= Data based on the interview conducted with the local inhabitants
S. No 
Sub-
populations 
Population size AOO 
(km
2
) 
Threats 
2011 2012 
1 
Apharwat 1500 1432 4,4 Excessive tourist flow,  Construction of roads, Overgrazing, Over 
exploitation for local use 
2 
Batapathri 1432 1408 4 Excessive tourist flow,  Construction of roads, Overgrazing, Over 
exploitation for local use 
3 
Burzekur 2000 1982 4,4  Construction of roads, Overgrazing, Over exploitation for local use 
4 
Dugwan 1664 1630 4,4 Overgrazing, Over exploitation for local use 
5 
Margon top 973 945 4 Construction of roads, Overgrazing, Over exploitation for local use 
6 
Thajwas 922 930 4,4 Overgrazing, Over exploitation for local use 
7 
Vishensar* 3000 3000 4,4,4 Overgrazing, Over exploitation for local use 
Total 
 11,491 11,327 52  
  
4.3. Rheum webbianum Royle  
4.3.1. Local distribution: 
The present study revealed that Rheum webbianum occurs at eleven 
different Sub-populations(Apharwat, Morgan top, Sinthon top, Thajwas, 
Pisu top, Burzekur, Peer ki gali, Gangabal, Poshpathri, Lidderwath, 
Vishensar) in Kashmir valley (Plate 4, Fig. A). The species grows in alpine 
zone at an altitude of 3353 (Burzekhur) to 3950m asl (Vishen sar) and is 
found in moderately-moist, less shady places in or among rocks. 
4.3.2. Taxonomy 
Classification 
    Kingdom:    Plantae 
    Order:    Caryophyllales 
        Family:    Polygonaceae 
             Genus:    Rheum 
                   Species:    R. webbianum 
Taxonomic description  
Perennial herb upto 0.3-2m tall; radical leaves with 30-45cm long petiole, 
blade leathery, orbicular to reniform, cordate, obtuse or subacute, entire, 5-7 
nerved, papillose or glabrous, 10-50cm across; upper leaves smaller; 
inflorescence diffusely branched, mostly axillary, less commonly terminal, 
up to 1 m tall panicle; flowers 2-2.5mm across, ebracteate, pedicel 3-5mm 
long, filiform, pale yellowish; fruit broadly oblong or orbicular, 8-10mm 
across, winged, notched on both sides (Plate 4, Fig. B). 
Common name: Pumbhak/ Pumbchalan 
Ethnomedicinal use(s): The decoction of root is used to cure liver and lung 
infection and also as a laxative. Powdered root is used for cleaning teeth 
and also for the treatment of fevers. Paste of root is used to cure the 
  
wounds, frostbite and rheumatism. Root decoction is also given to the cattle 
for easy delivery. 
4.3.3. Assessment of threat status: 
To evaluate the threat status of the species in accordance with the IUCN 
guidelines, the population size in the form of number of mature individuals, 
Area of Occupancy (AOO) (Fig. 22), Extent of Occurrence (EOO) (Fig. 23) 
and the different types of threats factors operative to the species in different 
sub-populations were recorded. Present study revealed that overgrazing and 
over exploitation for local use are responsible for the threatened status of 
the species in the valley (Table 11). 
 
Fig. 22: Map showing AOO of Rheum webbianum in Kashmir valley 
      = Presence of species in 2×2Km
2
 grid size 
1. Batapathri; 2.Apharwat; 3.Burzekhur; 4.Gangabal; 5.Vishen Sar; 6.Thajwas;  
7. Lidderwath; 8.Pisu top; 9.Morgan top; 10.Sinthon top; 11.Peer ki Gali 
 
 
  
The total AOO of the species was calculated by adding the AOO of all sub-
populations in the Kashmir valley as: 
Total AOO = AOO of sub-populations (1+2+3+4+5+6+7+8+9+10+11)  
=4km
2
+8km
2
+4km
2
+4km
2
+8km
2
+4km
2
+4km
2
+4km
2
+4km
2
+4km
2
+8km
2
 
= 56km
2
 
The total AOO of Rheum webbianum in Kashmir valley is 56km2 
 
 
Fig. 23: Map showing EOO of Rheum webbianum in Kashmir valley 
  1.Batapathri.; 2.Apharwat; 3.Burzekhur; 4.Gangabal; 5.Vishen sar; 6.Thajwas; 
7.Lidderwath; 8.Pisu top; 9.Morgan top; 10.Sinthon top; 11.Peer ki Gali 
 
The EOO of the species were calculated by α-hull method. 
The lengths of lines are: 1-2=1.3cm; 1-4= 4.0cm; 2-3=2.0cm;2-4=4.6cm; 3-
4=4.0cm; 3-11=1.0cm; 11-6=4.9cm; 2-11=1.9cm; 11-7=4.7cm; 7-9=2.2cm; 
  
11-9=4.2cm;11-10=4.7cm; 4-5=0.8cm; 5-6=1.0cm; 4-6=1.3cm; 6-7=1.0cm; 
7-8=0.8cm; 8-9=2.0cm; 9-10=1.2cm; 6-8= 1.8cm; 8-10= 3.1cm;3-6=4.4 
Average line-length=3.15cm 
All the lines longer than α × 3.15 i.e. 2 × 3.15= 6.30cm will be deleted. 
However in this case no line is longer than 6.30cm. Therefore the total EOO 
of the species is calculated by summing the areas of all triangles as:  
Total EOO = Area of Triangle (I+II+III+IV+V+VI+VII+VIII+IX+X+ XI+ XII) 
=2.45+3.98+2.56+2.00+0.34+2.33+4.61+2.40+0.59+0.75+0.37+0.93cm
2
 
=23.31cm
2 
Scale, 1cm=15.78km 
Therefore, total EOO of Rheum webbianum is 23.31 × 15.78 = 367.83km
2 
Following the IUCN Red List Categories and Criteria (2010), the present 
data revealed that the plant species qualifies the threat category of 
Vulnerable (VU) under criteria Cc2a (i). 
  
Table 11: Sub-populations, population size, Area of Occupancy and the threats of Rheum webbianum recorded at different sub-
populations 
S. No. 
Sub-populations Population size AOO 
(km
2
) 
Threats 
2011 2012 
1 
Apharwat 400 385 4,4 Excessive tourist flow, Overgrazing, Over exploitation for local 
use 
2 
Morgan top 500 475 4 Overgrazing, Over exploitation for local use, Construction of 
roads 
3 
Sinthon top 427 410 4 Excessive tourist flow, Overgrazing, Over exploitation for local 
use,  Construction of roads 
4 
Thajwas 285 267 4 Overgrazing, Over exploitation for local use, Landslides 
5 
Pisu top 215 207 4 Construction of roads, Overgrazing, Over exploitation for local 
use, Excessive tourist flow 
6 
Burzekur 482 485 4 Overgrazing, Over exploitation for local use 
7 
Peer ki gali 250 232 4,4 Overgrazing, Over exploitation for local use, Construction of 
roads 
8 
Gangabal 734 722 4 Overgrazing, Over exploitation for local use 
9 
Poshpathri 483 465 4 Overgrazing, Over exploitation for local use, Excessive tourist 
flow 
10 
Lidderwath 395 380 4 Overgrazing, Over exploitation for local use 
11 
Vishen sar 745 745 4,4 Overgrazing, Over exploitation for local use 
Total 
 4,916 4,773 56  
  
4.4.  Inula royleana D.C.  
4.4.1. Local distribution  
During the present investigation, the species has been documented from 13 
different sites (Apharwat, Burzekur, Morgan top, Dugwan, Thajwas, 
Jawahir tunnel, Sinthon top, Sangam, Poshpathri, Aharbal, Seeryadi, 
Kanipathri, Nichnai) (Plate 4, Fig. C).  The species grows among Junipers 
and in moist and open alpine slopes between the altitudinal range of 2750m 
asl (Aharbal) to 3910m asl (Kanipathri). 
4.4.2. Taxonomy 
Classification 
    Kingdom:     Plantae 
  Order:     Asterales 
     Family:     Asteraceae 
      Genus:     Inula 
            Species:    I. royleana 
Taxonomic description: 
Perennial herb upto 60-200cm tall; stem unbranched, grooved, densely 
pubescent, glandular; rhizome tuberous, stout; leaves leathery, densely 
tomentose abaxially, scabrid adaxially, margin crenate; lower leaves 
elliptical blunt 15-25 × 5-10cm with a winged leaf-stalk, narrowed into 
petiole; upper stem leaves elliptic to ovate-lanceolate with enlarged 
clasping and deeply lobed base, semi amplexicaul; floral heads large, 
yellow in colour 9-11cm across; ray florets neutral; disc florets bisexual; 
outer involucral bracts ovate with recurved triangular tips; seeds yellowish 
with pappus (Plate 4, Fig. D). 
Common name: Goji-Phool 
Ethnomedicinal use(s): Root used against skin diseases. Whole herb used 
against jaundice and leaves used to heal wounds. 
 
  
4.4.3. Assessment of threat status: 
During the present investigation the number of mature individuals as a 
measure of population size, Area of Occupancy (AOO) (Fig. 24), Extent of 
Occurrence (EOO) (Fig. 25), and the different types of threats at different 
sub-populations operative to the species were recorded for the assessment 
of threat status of the species. It was observed that overgrazing is the main 
threat to the plant species (Table 12). 
 
Fig. 24: Map showing AOO of Inula royleana in Kashmir valley 
   = Presence of species in 2×2Km
2
 grid size 
     1.Apharwat;2.Dugwan; 3.Nichnai; 4.Thajwas; 5.Kanipathri; 6.Burzekur; 7.Aharbal; 
8.Sangam; 9.Poshpathri; 10.Morgan top;11.Seeryadi;12.Sinthon top,;13.Jawahir 
tunnel 
The total AOO of the species was calculated by adding the AOO of all sub-
populations in the Kashmir valley as: 
Total AOO=AOO of sub-populations (1+2+3+4+5+6+7+8+9+10+11+12+13) 
=8km
2
+12km
2
+8km
2
+8km
2
+4km
2
+8km
2
+4km
2
+8km
2
+8km
2
+8km
2
+8km
2
+8km
2
+4km
2
 
= 96km
2
 
The total AOO of Inula royleana in Kashmir valley is 96km2 
  
 
Fig. 25: Map showing EOO of Inula royleana in Kashmir valley 
1.Apharwat;2.Dugwan; 3.Nichnai; 4.Thajwas; 5.Kanipathri;; 6.Burzekur; 7.Aharbal; 
8.Sangam 9.Poshpathri;10.Morgan top;11.Seeryadi;12.Sinthon top,;13.Jawahir tunnel 
 
The EOO of the species were calculated by α-hull method. 
The lengths of lines are:1-3= 4.4cm; 6-2=2.8cm; 7-2=2.9cm ;5-9=1.7cm; 8-
5=1.0cm; 8-9=1.0cm; 8-4=1.0cm; 7-8=4.0cm; 7-10=3.5; 7-13=3.3; 11-
13=1.1; 13-12=1.1cm; 13-11=1.3cm; 12-11=0.6cm; 11-10=0.7cm; 10-
12=1.2cm; 12-9=3.4cm; 10-9=2.2cm; 4-5=0.7cm; 5-3=1.2cm; 4-3=1.0cm; 
2-4=1.5cm; 2-3=1.6cm; 6-3=4.2; 1-6=1.9; 6-7=1.3; 2-8=1.8; 8-10=2.4; 10-
9=2.2 
Average line-length=2.05 
 All the lines longer than α × 2.05 i.e. 2 × 2.05= 4.1cm will be deleted. So 
we have to delete the lines 1-3 and 6-3 as these are longer than the 4.1cm 
and shaded area is unlikely to represent good habitat for the species (Fig. 
26). 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 26: Map showing actual EOO of Inula royleana in Kashmir valley 
 1.Apharwat;2.Dugwan; 3.Nichnai; 4.Thajwas; 5.Kanipathri;; 6.Burzekur; 7.Aharbal; 
8.Sangam 9.Poshpathri;10.Morgan top;11.Seeryadi;12.Sinthon top,;13.Jawahir tunnel 
 
Therefore the total EOO of the species is calculated by summing the areas 
of all remaining triangles as: 
Total EOO = Area of Triangle (III+IV+V+VI+VII+VIII+IX+X+XI+XII+ 
XIII+ XIV+ XV+XVI) 
=1.79+0.72+0.34+0.31+0.74+2.37+1.82+0.44+0.87+0.98+1.85+0.41+0.32+0.60cm
2
 
=13.56cm
2 
Scale, 1cm=15.78km
 
Therefore, total EOO of Inula royleana is 13.56 × 15.78 = 213.97km
2
 
The data was evaluated against the IUCN Red List Categories and Criteria 
(2010) and the species does not qualify for any of threat category and hence 
is placed under the Least Concern (LC) category. 
  
Table 12: Localities, population size, Area of Occupancy and the threats of Inula royleana recorded at different sub-populations 
S. No 
Sub-populations Population size AOO 
(km
2
) 
Threats 
2011 2012 
1 
Apharwat 632 625 4,4 Excessive tourist flow, Overgrazing, Over exploitation for local use,  
Construction of roads 
2 
Burzekur 1400 1473 4,4 Overgrazing, Over exploitation for local use 
3 
Morgan top 1500 1473 4,4 Overgrazing, Over exploitation for local use, Construction of roads 
4 
Dugwan 1170 1200 4,4,4 Overgrazing 
5 
Thajwas 1000 1075 4,4 Overgrazing, Landslides 
6 
Jawahir tunnel 845 855 4 Overgrazing, Over exploitation for local use 
7 
Sinthon top 725 715 4,4 Overgrazing, Construction of roads 
8 
Sangam 700 685 4,4 Overgrazing, Construction of roads, Excessive tourist flow 
9 
Poshpathri 800 790 4,4 Overgrazing, Construction of roads, Excessive tourist flow 
10 
Aharbal 250 275 4 Overgrazing, Over exploitation for local use, Grass cutting 
11 
Seeryadi 444 465 4,4 Overgrazing 
12 
Kanipathri 215 200 4 Overgrazing, Over exploitation for local use 
13 
Nichnai 600 600 4,4 Overgrazing 
Total 
 10,281 10,431 96  
  
4.5. Corydalis cashmeriana Royle  
4.5.1. Local distribution 
During the present course of study five different populations (Morgan top, 
Sinthon top, Poshpathri, Sangam, Gangabal) of the species were located in 
the Kashmir valley (Plate 5, Fig. A).  The species inhabits wet places in 
open or shady loose- soiled patches or sometimes grows among junipers 
also. The species is distributed in typical alpine zone within an altitudinal 
range of 3371m asl (Gangabal) to 3899m asl (Sangam).  
4.5.2. Taxonomy 
Classification: 
    Kingdom:     Plantae 
  Order:      Ranunculales 
    Family:     Fumeraceae 
      Genus:      Corydalis 
        Species:     C. cashmeriana 
Taxonomic description: 
Perennial herb upto 5-20cm; storage roots fascicled, tapering distally; 
resting bud bulblike; stem erect, slender, with 1 or 2 leaves above the 
middle; radical leaves few, petiolate, slender; blade ternate, leaflets deeply 
ternatisect, lobes narrowly elliptical; cauline leaves sessile, rarely with 
petiole to1cm, blade 1-3cm, bi- to triternate with oblanceolate segments; 
flowers 2-8, sky blue with darker blue tips, in a lax terminal cluster, 
bracteates; bracts 8-12mm, deeply divided into 2-7 narrowly oblanceolate to 
linear lobes; sepals minute, slightly dentate; corolla blue, upper petal 
navicular; spur slightly downcurved, cylindric or slightly tapering, 9-12mm; 
nectar ½ - 2/3 as long as spur; lower petals11-14mm, claw 4-6mm, limb  
rhombic, 6-7mm wide, subacute to subobtuse; inner petals 8-10mm; stigma 
broader than long; fruit capsule, pendent, linear-oblong, 10-20 seeded; 
seeds smooth. 
  
Common name: Neej Suruf-Zave 
Ethnomedicinal use(s): Whole herb is used against gout. Root extract is 
used for the treatment of skin infection. Root paste is also used to cure the 
wounds and stomach ailments. 
4.5.3. Assessment of threat status: 
To evaluate the threat status of the species population size in the form of 
number of mature individuals, Area of Occupancy (AOO) (Fig. 27), Extent 
of Occurrence (EOO) (Fig. 28), and the different types of threats to the 
species were recorded. The present study revealed that overgrazing and 
construction of roads are the most common operative threats to the species 
(Table 13). 
 
Fig. 27: Map showing AOO of Corydalis cashmeriana in Kashmir valley 
   = Presence of species in 2×2km
2
 grid size 
    1.Gangabal; 2.Sangam 3.Poshpathri; 4.Morgan top; 5.Sinthon top 
The total AOO of the species was calculated by summation of AOO of all 
sub-populations in the Kashmir valley as: 
Total AOO = AOO of sub-populations (1+2+3+4+5) 
  
= 4 km
2
+4km
2
+4km
2
+8km
2
+4km
2
 
= 24km
2 
 
The total AOO of Corydalis cashmeriana in Kashmir valley is 24km2 
 
 
Fig. 28: Map showing EOO of Corydalis cashmeriana in Kashmir valley 
1.Gangabal; 2.Sangam 3.Poshpathri; 4.Morgan top; 5.Sinthon top 
 
The EOO of the species were calculated by α-hull method. 
The lengths of lines are: 1-2=1.8cm; 2-3= 0.6cm; 1-4=3.5cm; 2-4=2.0cm; 
3-4=1.7cm; 3-5=2.5cm; 4-5=0.9cm 
Average line-length=1.87cm 
All the lines longer than α × 1.87 i.e. 2 × 1.87=3.75cm will be deleted. 
However in this case no line is longer than 3.75cm. Therefore the total EOO 
of the species is calculated by summing the areas of all triangles as:  
Total EOO    = Area of Triangle (I+II+III+) 
=1.29+0.47+0.42cm
2 
=2.18cm
2 
  
Scale, 1cm=15.78km 
Therefore, total EOO of Corydalis cashmeriana is 2.18 × 15.78 = 34.40km
2 
The plant species qualifies for the threat category of Endangered (EN) 
under criteria B1ab (v) and B2ab (v) as per the IUCN Red List Categories 
and Criteria (2010). 
  
Table 13: Sub-populations, population size, Area of Occupancy and the threats of Corydalis cashmeriana recorded at different sub-
populations  
S. No 
Sub-
populations 
Population 
size 
AOO 
(km
2
) 
Threats 
2011 2012 
1 
Morgan top 600 583 4,4 Construction of roads, Landslides, Overgrazing, Over 
exploitation for local use 
2 
Sinthon top 432 400 4 Construction of roads, Landslides, Overgrazing, Excessive tourist 
flow 
3 
Poshpathri 512 505 4 Construction of roads, Overgrazing, Excessive tourist flow, Over 
exploitation for local use 
4 
Sangam 332 311 4 Landslides, Overgrazing 
5 
Gangabal 580 590 4 Overgrazing, Over exploitation for local use, Landslides 
Total 
 2,456 2,389 24  
  
4.6. Aquilegia nivalis  Falc. ex Jackson  
4.6.1. Local distribution 
During the present investigation six different populations (Thajwas, Peer ki 
gali, Gangabal, Seeryadi, Apharwat, Vishensar) of the species has been 
located in the Kashmir valley (Plate 5, Fig. C). The species occurs as small 
populations among rocks or in rock crevices on very steep, least stable, 
moist shady or open slopes at an altitude of  3030 (Seeryadi) to 3950m asl 
(vishensar).  
4.6.2. Taxonomy 
Classification 
Kingdom:        Plantae 
   Order:       Ranunculales 
      Family:       Ranuculaceae 
        Genus:        Aquilegia 
     Species:      A. nivalis 
Taxonomic description 
 Perennial herb upto 6-14.5cm tall; rhizome deep, cylindrical, thick, slightly 
spongy with much dense network of root hairs; root hairs creamish-brown, 
long irregularly curved; lower (cauline) leaves many , 4-25, petiolate, 
bipinnate; petiole with clasping base, finely and longitudinally grooved, 
pubescent; spike leaves usually absent or if present, much reduced; flowers 
solitary or few (1-5) per plant, dark-purple, 2.5-4cm across; sepals 5, 
petaloid, ovate, free, slightly curved on sides and at tips, dark-purple; petals 
5, small, longer than broad, linear to obovate, tip wavy, markedly inrolled 
along sides, dark-purple, each with 0.5-1cm long, tubular, straight or rarely 
curved, conic obtuse spur; stamens many, 30-65, whorled, anthers 
basifixed; carpels usually 5-9; ovary long, style with pin head-shaped 
  
stigma; fruit follicle/capsule, with 35-145 seeds; seeds broadly ovate, 
flattened, very smooth, with sharp boundaries (Plate 5, Fig. D).  
 Common name: Zoa-niel 
Ethnomedicinal use(s): Root used against inflammation and wounds. 
Flowers used against cough and cold. 
4.6.3. Assessment of threat status: 
In order to evaluate the threat status of the species in accordance with the 
IUCN guidelines, the population size in the form of number of mature 
individuals, Area of Occupancy (AOO) (Fig. 29), Extent of Occurrence 
(EOO) (Fig. 30), and the different types of threats to the species were 
recorded. The most common operative threats are overgrazing, landslides 
and over exploitation for local use (Table 14). 
 
Fig. 29: Map showing AOO of Aquilegia nivalis in Kashmir valley 
        =   Presence of species in 2×2Km
2
 grid size 
        1. Apharwat; 2.Gangabal; 3.Vishen sar; 4.Thajwas; 5.Peer Ki Gali; 6.Seeryadi 
  
The total AOO of the species was calculated by summation of AOO of all 
sub-populations in the Kashmir valley as: 
Total AOO = AOO of sub-populations (1+2+3+4+5+6) 
= 4 km
2
+4km
2
+4km
2
+4km
2
+4km
2
+4km
2
 
= 24km
2 
 
The total AOO of Aquilegia nivalis in Kashmir valley is 24km2 
 
 
Fig. 30: Map showing EOO of Aquilegia nivalis in Kashmir valley 
1. Apharwat; 2.Gangabal; 3.Vishen sar; 4.Thajwas; 5.Peer Ki Gali; 6.Seeryadi  
The EOO of the species were calculated by α-hull method. 
The lengths of lines are: 1-2=4.8cm; 1-5= 2.9cm; 2-5=5.2cm; 2-3=0.6cm; 
3-5=5.1cm;   3-4=0.8cm; 4-5=4.9cm; 4-6=4.0cm; 5-6=4.4cm 
Average line-length=3.60cm 
  
All the lines longer than α × 3.60 i.e. 2 × 3.60=7.20cm will be deleted. 
However in this case no line is longer than 7.20cm. Therefore the total EOO 
of the species is calculated by summing the areas of all triangles as:  
Total EOO    = Area of Triangle (I+II+III+IV) 
=6.76+1.50+2.18+8.00cm
2
 
=18.44cm
2
 
Scale, 1cm=15.78km 
Therefore, total EOO of Aquilegia nivalis is 18.44 × 12.78 = 290.98Km
2 
As per the data evaluated against the IUCN Red List Categories and Criteria 
(2010), the plant species qualifies for the threat category of Endangered 
(EN) under criteria B1b (v) c (iv) and B2b (v) c (iv).  
  
Table 14: Sub-population, population size, Area of Occupancy and the threats of Aquilegia nivalis recorded at different sub-
populations 
 
 
 
 
 
 
 
 
 
 
  
*= Data taken from Special Assistance programme (SAP), Department of Botany, University of Kashmir 
**= Population located during 2012 and number of individuals presumed unchanged during 2010 and 2011 
S. No 
Sub-
populations 
          Population size AOO 
(km
2
) 
Threats 
2010
*
 2011 2012 
1 
Thajwas 300 280 250      4  Landslides, Overgrazing, Over exploitation for local use 
2 
Peer ki Gali 1200 1160 1175     4 Landslides, Overgrazing, Over exploitation for local use, 
Construction of roads 
3 
Gangabal 556 535 520     4 Overgrazing, Over exploitation for local use 
4 
Seeryadi 430 421 435     4 Overgrazing, Over exploitation for local use 
5 
Apharwat 546 534 500     4 Overgrazing,  Over exploitation for local use, Excessive 
tourist flow 
6 
Vishensar** 400 400 400     4 Landslides, Overgrazing, Over exploitation for local use 
Total 
 3,432 3,330 3,280     24  
  
4.7. Lagotis cashmeriana (Royle) Rupr.  
4.7.1. Local distribution 
During the present study the plant species has been collected from six 
different Sub-populations (Sinthon Top, Gangabal, Morgan Top, Apharwat, 
Hangdup, Thajwas) in the Kashmir valley (Plate 6, Fig. A). The species 
grows in alpine regions of the valley and occurs in wet places in open or 
shady areas, rock crevices, loose soiled and less pebbled patches at an 
attitude of  3371m asl (Gangabal) to 3755m asl (Sinthon top). 
4.7.2. Taxonomy 
       Classification 
Kingdom:       Plantae 
   Order:       Lamiales 
      Family:       Scrophulariaceae 
        Genus:      Lagotis 
      Species:   L. cashmeriana  
Taxonomic description:  
Perennial herb upto 4.5-28.5cm tall; rhizome/ rootstock shallow, horizontal, 
profusely branched, spreading; stolen runner like, bearing perennating buds 
at many places, each developing into a full-fledged plant; stem 
inconspicuous, scape ascending leafy above; cauline leaves 2-5, petiolate, 
ovate, obovate- elliptical, 2.6-13.4 × 1-3.8cm, with clasping bases entire; 
scape leaves 2, rarely 3 or 4, ovate-elliptical, sessile,  1.7-3.7× 0.5-1.8cm,  
with clasping bases, curved upwards along the midrib; flowers arranged on 
terminal portion of cylindrical flowering scape, each scape bearing 20-98 
flowers, flowers bracteates, bract broad ovate-elliptical, each flower 0.4-1.2 
× 0.3-0.8cm, dark violet-blue; sepals 5, gamosepalous, thin papery, dull 
grey, pubescent; petals5, fused, curved downwards, upper lip 2-3 toothed, 
lower one 2- lobbed, deep blue; stamens 2, anthers exerted, epipetalous, 
  
dark violet-blue; carpels 2, syncarpous, ovary superior; fruit a drope, ovate-
obovate, with single, prominent longitudinal groove; seeds ovate, yellowish, 
tip more or less bifid (Plate 6, Fig. B). 
Common name:  Chil-Kaur 
Ethnomedicinal use(s): Leaves are used against fever and dyspepsia. Also 
used to   clot blood and heal wounds of animals. 
4.7.6. Assessment of threat status 
To evaluate the threat status of the species, the population size in the form 
of number of mature individuals, Area of Occupancy (AOO) (Fig.31), 
Extent of Occurrence (EOO) (Fig. 32), and the different types of threats to 
the species were recorded. During the present study it was observed that 
overgrazing, Over exploitation for local use and the construction of the roads 
are the main threats to the plant species in the Kashmir valley (Table 15). 
 
Fig. 31: Map showing AOO of Lagotis cashmeriana in Kashmir valley 
            = Presence of species in 2×2Km
2
 grid size 
    1. Apharwat; 2.Gangabal; 3.Thajwas; 4.Hangdup: 5.Morgan Top; 6.Sinthon Top 
  
The total AOO of the species was calculated by summation of AOO of all 
sub-populations in the Kashmir valley as: 
Total AOO = AOO of sub-populations (1+2+3+4+5+6) 
= 4 km
2
+8km
2
+4km
2
+4km
2
+8km
2
+8km
2
 
= 36km
2
 
The total AOO of Lagotis cashmeriana in Kashmir valley is 36km2 
 
 
Fig. 32: Map showing EOO of Lagotis cashmeriana in Kashmir valley 
1. Apharwat;2.Gangabal;3.Thajwas; 4.Hangdup: 5.Morgan Top; 6.Sinthon Top 
 
The EOO of the species were calculated by α-hull method 
The lengths of lines are: 1-2=4.9cm; 1-3= 5.5cm; 1-5=6.6cm; 1-6=7.4cm; 
2-3=1.4cm; 2-4=1.6cm; 3-4=0.5cm; 3-5=3.5cm; 4-5=3.7cm and 5-6= 1.1cm  
Average line-length = 3.60cm 
  
 All the lines longer than α × 3.60 i.e. 2 × 3.60= 7.20cm will be deleted. So 
delete the line 1-6 as it is longer than 7.20cm and the shaded area is likely 
to represent the unsuitable habitat for the species (Fig. 33). 
 
Fig. 33: Map showing actual EOO of Lagotis cashmeriana in Kashmir valley 
 1. Apharwat;2.Gangabal;3.Thajwas; 4.Hangdup: 5.Morgan Top; 6.Sinthon Top 
 
Therefore, the total EOO of the species is calculated by summing the areas 
of all triangles as:  
Total EOO   = Area of Triangle (I+II+III+IV) 
=3.4+0.33+.81+9.40cm
2
 =13.94cm
2
 
Scale, 1cm=15.78km 
Therefore total EOO of Lagotis cashmeriana is 13.94 × 15.78 =219.97km
2 
The plant species qualifies for the threat category of Vulnerable (VU) under 
criteria B1ab (v) and B2ab (v) as per the IUCN Red List Categories and 
Criteria (2010). 
  
  
Table 15: Sub-populations, population size, Area of Occupancy and the threats to the plant species Lagotis cashmeriana 
recorded at different sub-populations  
S. No 
Sub-
populations 
Population 
size 
AOO 
(km
2
) 
Threats 
2011 2012 
1 
Sinthon top  630 
 
600 
4,4 
 
Construction of roads, Landslides, Overgrazing, Over exploitation for local 
use 
2 
Gangabal 722 705 4,4 Landslides, Overgrazing, Excessive tourist flow 
3 
Morgan top  1117 1107 4,4 Construction of roads, Overgrazing, Over exploitation for local use 
4 
Apharwat 440 420 4 Construction of roads, Landslides, Overgrazing, Excessive tourist flow 
5 
Hangdup 580 590 4 Overgrazing,  Over exploitation for local use 
6 
Thajwas 533 525 4 Landslides, Overgrazing, Over exploitation for local use 
Total 
 3,922 3,847 36  
  
Discussion  
The precise evaluation of the conservation status of concerned taxon is 
considered to be the most important step in order to successfully conserve 
the taxon from extinction (Vischi et al., 2004). Such evaluation of the 
degree of risk of extinction of a taxon further leads us to assign it a 
standardized threatened category. In highly threatened taxa, if immediate 
site-specific actions were not taken they will likely be extinct (Ricketts et 
al., 2005). So conservation of species is considered to be the prime priority 
in order to minimize rates of global biodiversity loss (Ricketts et al., 2005).  
Adequate plant collections with good field observation notes may play a 
critical role in assessing conservation status, conservation priorities, or 
changes over time in species frequency (Burgman et al., 1995; MacDougall 
et al., 1998; Funk et al., 1999; Steege et al., 2000; Golding, 2001; Hedenas 
et al., 2002; Schatz, 2002; Willis et al., 2003; Ungricht et al., 2005). IUCN 
Red List Categories and Criteria have been developed for this purpose. 
During the present investigation the threat status of various MAPs of 
Kashmir valley have been evaluated in accordance with IUCN regional 
guidelines 2003 version 3.0 following IUCN categories and criteria 2010 
version 8.1. 
During the course of present study 7 species were evaluated according to 
IUCN guidelines. Of these 6 species (Atropa acuminata Royle ex Lindley, 
Fritillaria roylei Hook., Rheum webbianum Royle, Corydalis cashmeriana 
Royle, Aquilegia nivalis Falc. ex Jackson, Lagotis cashmeriana (Royle) 
Rupr.) were assigned  different threat categories and  only one species 
(Inula royleana D.C.) was categorized as Least concerned in the Kashmir 
valley. During the course of present study it was observed that uncontrolled 
grazing, overexploitation for local use, habitat destruction, deforestation, 
landslides, uncontrolled tourist flow and construction of roads and buildings 
were the major threats to population of these selected medicinal plant 
  
species in their natural habitats. The habitats of most of these species falls 
within the extensively grazed alpine meadows and the grazing animals 
besides eating the leaves of vegetative and reproductive individuals damage 
the flowering spikes of the species and thereby restrict their population size 
and distribution. The constructions of roads and buildings along with the 
trampling of species by the locals and tourists have negatively impacted the 
populations of these species. Being medicinally important, all these plant 
species are overharvested legally or illegally from the wild for local use 
over years. The local people collect either the whole plants or different parts 
of these plant species, thereby rendering them threatened. Cutting down of 
forests at an unprecedented rate have also drastically decreased the 
availability of these species in the wild. Deforestation as well as the 
constructional and agricultural activities have resulted in the habitat 
destruction of the species, therefore limits the availability of these species in 
the natural habitats. All these threatened factors either individually or in 
combination operate at different sub-population of these species, which 
results in the decline in the number of mature individuals of these species. 
The regional assessment of these species was carried out using criterion B, 
C and D proposed by IUCN. Assessment under A (population reduction) 
was not possible due to the absence of quantitative information related to 
population decline over years. Although efforts were made in this study to 
estimate the population size of each species, however no historical data 
were available to quantify the trend. Quantitative analysis (criterion E) 
showing the probability of extinction in the wild was not conducted for any 
of the species. 
The 7 MAPs evaluated for threat status in accordance with IUCN Regional 
guidelines 2003 version 3.0 following IUCN categories and criteria 2010 
version 8.1 are detailed below: 
 
  
4.1 Atropa acuminata Royle ex Lindley 
During the present investigation 6 sub-populations of the A. acuminata 
were located in Kashmir valley. The total number of mature individuals of 
the species observed in these populations turned out to be 785 and the 
largest sub-population harbours only 203 mature individuals. The Area of 
Occupancy (AOO) and the Extend of Occurrence (EOO) of the species was 
28km
2
 and 306.94km
2 
respectively. A total of 800 individuals were 
recorded in the year 2011 and 770 individuals in the year 2012 with an 
annual decline of 30 individuals. The main causes of the decline in the 
number of mature individuals are various threats types that the species is 
facing at different sub-populations. The operative threats observed during 
the present investigation, include habitat degradation/deforestation, grass 
cutting, construction of roads and buildings and overexploitation for local 
use. Of these, the main threats to the survival of the species are habitat 
degradation/deforestation and construction of roads and buildings.  
The loss of habitat or habitat modification is the main threat to the flora of 
Kashmir Himalaya (Dar and Naqshi, 2000). Fox and Vogler, (2005) 
attributed deforestation and land-use change as a critical threats to 
biodiversity of Southeast Asia. The deforestation not only causes habitat 
loss, but also it results in habitat fragmentation, diminishing patch size and 
core area, and isolation of suitable habitats (MacDonald, 2003). In addition, 
fragmentation provides opportunities for pioneer (light-demanding) species 
to invade natural habitat along the forest edges (Forman, 1995; McGarigal 
and Marks, 1995). The construction of roads and buildings in the name of 
development is emerging and more dangerous threat to the plant species. In 
Kashmir Himalaya the natural habitats of several species have been altered 
or destroyed by unplanned construction of roads, buildings, and bridges, 
etc. (Dar and Naqshi, 2000) which pose serious threat to the existence of 
these species. Ali and Qaiser, (2011) reported that road construction and 
  
subsequent soil erosion is main threat to the habitat of Siline longisepala in 
Pakistan. Ali et al., (2012) also observed that habitat degradation, grazing, 
and soil erosion resulted from deforestation and agricultural land extensions 
pose severe threat to the existence of Delphinium nordhagenii in Pakistan. 
The number of mature individuals of Atropa acuminata in the Kashmir 
valley is 785, however the threshold in IUCN Categories and Criteria 
(2010) for Endangered category is 2500 mature individuals. Also the 
number of mature individuals in largest subpopulation is 203 which is less 
than IUCN Categories and Criteria (2010) threshold of 250 mature 
individuals for Endangered category and the species is undergoing 
continuous decline.  Therefore, in accordance with the IUCN Categories 
and Criteria (2010),  A. acuminata meets the criteria for the threat category 
of Endangered under the criteria Cc2a (i). Also the AOO and EOO of the 
species is 28 Km
2
 and 306.94km
2
 which is less than standardized threshold 
values (2,000km
2 
for AOO and 20,000km
2 
for EOO) of IUCN (2010) for 
Vulnerable (VU) category and the number of sub-populations in the valley 
are 6 which falls within the values 6-10 of IUCN Categories and Criteria 
(2010) for Vulnerable (VU) category and there is the continuing decline in 
the number of mature individuals. The plant species meets the criteria for 
Vulnerable category under the criteria B1ab (v) and B2ab (v).  However, 
according to the IUCN Red List Categories and Criteria (2010) the taxon 
should be assigned the highest category of threat which the taxon met. So A. 
acuminata qualifies the threat category of Endangered (EN) under criteria 
Cc2a (i) in Kashmir valley. CAMP (2003) also assigned the threat category 
of Endangered to the species under criteria A2c,d,e in J&K state. The plant 
species was categorized as Vulnerable (Dar and Naqshi, 2000), Critically 
Endangered (Wani et al., 2006) in Kashmir Himalaya and Endangered in 
J&K state (Ved  et al., 2003).  
  
The small population size and continuing decline, therefore, strongly lead 
us to keep this species under Endangered (EN) category at regional level in 
Kashmir valley. By following the hierarchical alphanumeric numbering 
system of the criteria (IUCN, 2010), evaluation of the conservation status of 
A. acuminata can be summarized as follows:   
EN Cc2a (i) 
EN, Endangered; 
C, Number of mature individuals less than 2500; 
C2, continuing decline; 
a (i), mature individuals in the largest sub-population less than 250 
4.2 Fritillaria roylei  Hook. 
During the course of present study 7 different sub-populations of the 
species were located in the Kashmir valley. The AOO and the EOO of the 
species calculated were 52km
2
 and 283.09km
2
 respectively. A total of 
11,471 mature individual plants were recorded in the year 2011, and 11,327 
in the year 2012, with an average of 11,399 mature individual plants per 
year. Decline in the number of mature individuals were observed in the 
population size, with decrease of 144 mature individual plants in the second 
year. The studies revealed that overgrazing, overexploitation for local use, 
tourism, construction of roads pose threats to the existence of the species 
and are responsible for decline of the taxa in the region. However, the main 
threats are overgrazing followed by overexploitation for local use.  
Excessive and unchecked grazing, along with the overexploitation are the 
main cause of depletion of economically important/medicinal plants in 
Kashmir Himalaya. The excessive collection of plants every year over 
decades has resulted in virtual extirpation of some and extreme rarity of 
many taxa (Dar and Naqshi, 2000). The number of endangered species is 
  
increasing due to environmental degradation and over grazing (Vesk and 
Westoby, 2000). Over-grazing has resulted in land erosion, formation of 
boggy areas and reduction in plant diversity. Also the indirect effects of 
overgrazing include soil compaction, mechanical injuries to seedling and 
soil organism. These practices increase the susceptibility of the soil to 
erosion and loss of soil fertility. The browsed part of the species is 
susceptible to fungus infection. As a result most of the plants now appear 
rare in most of the grazing sites (Sher et al., 2010). According to Wani et al. 
(2006) the medicinal plant species of the Kashmir Himalaya are ruined at an 
alarming rate as a result of extraction, over exploitation and habitat 
modification. 
As the EOO and the AOO of the species is 283.09km
2
 and 52km
2
 which is 
less than 20,000km
2
 and 2,000km
2 
respectively and the number of sub-
populations in the valley are 7 which also falls between 6-10 sub-
populations as standardized in IUCN Categories and Criteria (2010) for 
Vulnerable (VU) category and there is the continuing decline in the number 
of mature individuals. Therefore, the plant species meets the criteria for 
Vulnerable category under the criteria B1ab (v) and B2ab (v). IUCN (1998) 
categorized the species as Critically Endangered for Northwestern 
Himalaya and in 2003 IUCN assigned Endangered threat category to the 
species for J&K (Kala, 2004c). Dar and Naqshi, (2000) categorized the 
species as Rare in Kashmir Himalaya. The plant species was assigned the 
threat category of Endangered for J&K (Ved et al., 2003). Conservation and 
Management prioritization, (2003) also categorized the species as 
Endangered under criteria A2 c, d for J&K as well as for the globe. 
The population size, number of sub-populations and geographic range, 
therefore, lead us to categorize the species as Vulnerable (VU) in Kashmir 
valley. Following the hierarchical alphanumeric numbering system of the 
  
criteria (IUCN, 2010), the conservation status of Fritillaria roylei can be 
summarized as follows:   
VU B1ab (v); B2ab (v)   
VU, Vulnerable  
B1, Extent of occurrence ≤ 20,000km2 
a, Number of sub-populations  = 6-10 
b, continuing decline in number of mature individuals 
B2, Area of occupancy ≤ 2,000km2   
a, Number of sub-populations  = 6-10 
b, continuing decline in number of mature individuals 
4.3 Rheum webbianum Royle 
The present study revealed that Rheum webbianum occurs at eleven 
different locations in Kashmir valley. The total number of mature individual 
plants in these 11 sub-populations were 4,916 in year 2011 and in 2012 only 
4,773 mature individuals were located with an average of 4,845 individuals 
per year and the largest sub-population inhabits only 745 mature 
individuals. The area of occupancy (AOO) and the Extend of Occurrence 
(EOO) of the species was 56 km
2
 and 367.83km
2
respectively. The plant 
species also shows the continuing decline in the number of mature 
individuals with an annual decrease of 143 individuals. The potential causes 
for the decline in the number of mature individuals are different types of 
threat factors which include construction of roads, overgrazing, over 
exploitation for local use, tourism and landslides. Of these the main threats 
are over exploitation for local use followed by overgrazing.  
The threat of over exploitation to the medicinal flora of J & K state was also 
reported by Pant and Pant, (2011). Peng et al. (2008) reported that actual or 
  
potential exploitation of the plants is an important threat to the flora of 
Hebie, China. Overgrazing represent the most obvious impact on the native 
biodiversity as it causes retrogression, stimulates growth of weeds and loss 
of diversity (Sher et al., 2010). According to Kala, (1998, 2000),Weekely 
and Race, (2001), Vergeer et al., (2003) besides the other factors, the heavy 
livestock grazing, unregulated tourism and construction of dams and roads 
are the main threat factors responsible for the rarity of the species. 
The total number of mature individuals in the Kashmir valley is 4,845 
which is below 10,000 individuals and the number of mature individuals in 
largest subpopulation is 745 which is less than 1000 individuals as desired 
in IUCN Categories and Criteria (2010) for VU category. Also the species 
is undergoing continuous decline. Therefore, in accordance with the IUCN 
Categories and Criteria (2010), Rheum webbianum meets the criteria for the 
threat category of Vulnerable under the criteria CC2a (i). The results 
obtained during the present study are in confirmatory with the Ved et al. 
(2003) and CAMP (2003) who also categorizes the species as vulnerable in 
J&K state. 
The results of low population size with continuing decline suggest the threat 
category of Vulnerable according to the IUCN Red List Categories and 
Criteria (IUCN, 2010).  Hierarchical Alpha Numeric Numbering System for 
Rheum webbianum is as:   
VU CC2a (i)  
VU, Vulnerable 
C, Number of mature individuals less than 10,000 
C2, continuing decline 
a (i), mature individuals in the largest sub-population less than 1000 
 
  
4.4 Inula royleana D.C. 
 During the present investigation, the species has been documented from 13 
different sites across the Kashmir valley. The total number of mature 
individuals recorded in 2011 were 10,281 and in year 2012 a total of 
10,431mature individuals were recorded with an average of 10,356 mature 
individual plants per year. The EOO and AOO of the species calculated 
were 213.97km
2
 and 96km
2
. Although the decline in the number of mature 
individuals were reported in 5 sub-populations (Apharwat, Morgan top, 
Sinthon top, Sangam and Kanipathri) but overall the species is performing 
well and an increase of 150 mature individuals were observed during the 
course of present study. The different threat factors operative to the species 
are tourism, overgrazing, overexploitation for local use and construction of 
roads. The overall impact of these factors is low; however, if these threat 
factors continues to exist and are not checked within the specific time 
period, the species may qualify the threatened category in near future. 
The number of sub-populations in the valley is 13 which is above 10 and 
the number of mature individuals is 10,431 which is greater than 10,000 
individuals as standardized in the IUCN Red List Categories and Criteria 
(IUCN, 2010).  Also there is not any specific decline in the number of 
mature individuals. Therefore, in accordance with the IUCN Categories and 
Criteria (2010), Inula royleana does not qualify for any of the threat 
categories and the species is categorized as Least Concern in the Kashmir 
valley. Dar et al., (2002) categorized the species as threatened in Kashmir 
Himalaya. 
4.5 Corydalis cashmeriana Royle 
During the course of present study five different sub-populations of the 
species were located in the Kashmir valley. The total number of mature 
individuals was2,456 in year 2011 and in 2012 only 2,389 mature 
  
individuals were observed with an average of 2423 individuals per year. 
The calculated AOO and EOO turned out to be 24km
2
 and 34.40km
2 
respectively. During the present investigation the overall decline of 
67mature individuals were recorded in two successive years. The species is 
exposed to the extreme threats of construction of roads, landslides, 
overgrazing, and over exploitation for local use. Among these landslides 
and overgrazing are the two major threatening factors responsible for the 
decline of the plant species in the region. 
 A major portion of the flora in Kashmir Himalaya is subjected to the threat 
of landslides (Dar and Naqshi, 2000). Lapcha et al. (2011) reported that the 
landslide eruptions are playing major role in scaling the medicinal plant 
species towards vulnerability. The landslide eruption has distinct character 
to form the succession growth of new species due to changes in chemical 
composition of soil ingredients. This ill effect of landslides has denudated 
the natural habitat of indigenous species leading to their extinction. 
Overgrazing has caused the destruction of plant species, as green parts are 
being removed and damaged due to trampling (Watkinson and Ormerod, 
2000; Landsbery et al., 2001). Vesk and Westoby, (2000) and Sher et al., 
(2005) also observed that overgrazing is a dove tail to the degradation of 
existing vegetation and reduces the spread of species not only through 
direct consumption but also through materially altering their habitats.  
According to the IUCN Red List Categories and Criteria (2010), the plant 
species should be categorized as Endangered when the Area of Occupancy 
(AOO) and the Extent of Occurrence (EOO) is less than 5,00km
2 
and 
5,000km
2
 respectively and the numbers of sub-populations in the area are 
equal to 2-5. Also, if there is continuing decline in the number of mature 
individuals. In case of Corydalis cashmeriana, AOO and EOO is 24km
2
 and 
34.40km
2 
and there are only 5 sub-populations in the area. Also, the plant 
species is undergoing the continuing decline in the number of mature 
  
individuals. Therefore, the plant species meets the criteria for Endangered 
category under the criteria B1ab (v) and B2ab (v). Similar results were also 
observed by IUCN, (1997) and Dar and Naqshi, (2000), who also categorize 
the species as Endangered in Kashmir Himalaya. 
Based on the geographical range and number of sub-populations, the 
species has been assigned the threat category of Vulnerable at regional level 
according to the IUCN Red List Categories and Criteria (IUCN, 2010). The 
hierarchical Alpha Numeric Numbering System for the species is as:  
 EN B1ab (v); EN B2ab (v)   
EN, Endangered 
B1, Extent of occurrence ≤ 5,000km2 
a, Number of sub-populations  = 2-5 
b, continuing decline in number of mature individuals 
B2, Area of occupancy ≤ 5,00km2   
a, Number of sub-populations  = 2-5 
b, continuing decline in number of mature individuals 
4.6 Aquilegia nivalis Falc. ex Jackson 
During the present investigation six different sub-populations of the species 
were located in the Kashmir valley. The AOO and EOO of the species were 
24km
2
 and 290.98km
2 
respectively. The total number of mature individuals 
recorded was 3432 in 2010, 3330 in 2011 and in 2012 the total number of 
mature individuals was 3280 with an average of 3348 mature individual 
plants per year. Fluctuation is observed in the population size, with decrease 
of 102 mature individual plants  in the second year, while further decrease 
of only 50 mature individual plants during the third year. Hence, a total 
decrease of 152 mature individual plants was observed during the three 
  
years of study. The threats observed include landslides, overgrazing, 
overexploitation for local use, construction of roads and tourism. Of these 
the main threats are overgrazing and overexploitation for local use.  
The threat of overgrazing to the Aquilegia nivalis has also been reported by 
Dar et al., (2006). Several studies have revealed that seed predators and 
herbivory (overgrazing) can dramatically limit seed production (Ayre and 
Whelan; Escare et al., 1999), seedling survival and recruitment (Louda, 
1982), and ultimately population growth (Ehrlen, 1996). Ali and Qaiser, 
(2010a) reported that in Chitral, Pakistan habitat degradation, deforestation 
and grazing are the main threats responsible for the reduction in population 
size of Gaillonia chitralensis. According to Peng et al. (2008) the main 
threat factors of Hebei flora were the human-caused habitat destruction and 
the actual or potential exploitation of the plants. Continuous exploitation of 
several individual plant species from the wild, legally or illegally and 
substantial loss of their habitats has resulted in the population decline of 
many high value medicinal plant species in the Assam (Sajem et al., 2008). 
As the Extend of Occurrence (EOO) and the Area of Occupancy (AOO) of 
the species is 313.58km
2 
and 24km
2
 which is less than IUCN Red List 
Categories and Criteria (2010) values of 5,000km
2
 and 500km
2 
respectively 
for Endangered category and there is continuing decline and extreme 
fluctuations in the number of mature individuals. Therefore, according to 
the IUCN Red List Categories and Criteria (2010) the plant species meets 
the criteria for Endangered category under the criteria B1b (v) c (iv) and 
B2b (v) c (iv). Also the number of sub-populations is 6 which falls within 
the IUCN Categories and Criteria (2010) range of 6-10 sub-populations for 
vulnerable category and the EOO and the AOO of the species is 290.98km
2
 
and 24km
2
 which is less than IUCN Red List Categories and Criteria (2010) 
values of 20,000km
2
 and 2000km
2
respectively for Vulnerable category and 
there is the continuing decline in the number of mature individuals. 
  
Therefore, the plant species meets the criteria for vulnerable category in 
accordance with IUCN categories and Criteria (2010). However, according 
to the IUCN Red List Categories and Criteria (2010), the taxon should be 
assigned the highest category of threat which the taxon met. So the A. 
nivalis qualifies the threat category of Endangered under criteria B1b (v) C 
(iv) and B2b (v) C (iv) in Kashmir valley. The results obtained during the 
course of present study are in line with IUCN Red List (1997) in which the 
plant species was also categorized as Endangered. However, the results are 
not in conformity with the study of Dar and Naqshi, (2000) and Dar et al., 
(2006) who categorized the species as Vulnerable and Critically 
Endangered respectively in Kashmir Himalaya. 
These results of geographical range with continuing decline and extreme 
fluctuation in the number of mature individuals collectively suggest the 
category of Endangered at the regional level according to the IUCN Red 
List Categories and Criteria (2010).  The hierarchical Alpha Numeric 
Numbering System is as: 
EN B1b (v) c (iv) and B2 b (v) c (iv) 
EN, Endangered  
B1, Extent of occurrence ≤ 5,000km2 
b (v),  continuing decline in number of mature individuals 
c (iv), extreme fluctuations in number of mature individuals 
B2, Area of occupancy ≤ 5,00km2   
b (v),  continuing decline in number of mature individuals 
c (iv), extreme fluctuations in number of mature individuals 
 
 
  
4.7 Lagotis cashmeriana (Royle) Rupr.   
During the present investigation 6 sub-populations of the species were 
located in Kashmir valley. A total of 3,922 mature individual plants were 
observed in 2011 and while as in year 2012 only 3,847 individual plants 
were recorded, with an average of 3,885 mature individual plants per year. 
Decline in the number of mature individuals were observed in the 
population size, with decrease of 75 mature individuals in the second year. 
The Area of Occupancy (AOO) and the Extend of Occurrence (EOO) of the 
species was 36km
2
 and 219.97km
2 
respectively. The main causes of the 
decline in the number of mature individuals are various threats types that 
the species is facing at different sub-populations. The operative threats 
observed during the present investigation, include construction of roads, 
landslides, overgrazing, overexploitation for local use and tourism. Of 
these, the main threats to the survival of the species are overgrazing and 
overexploitation for local use.  
The habitat of Lagotis cashmeriana falls within the extensively grazed 
alpine meadows and the grazing animals besides eating the leaves of 
vegetative and reproductive individuals damage the flowering spikes of the 
species and thereby restrict their population size and distribution (Dar, 
2008). In Albany Centre, South Africa, the overgrazing, agriculture, 
invasive plants and urbanization are the main threats to the plant diversity 
(Cowling and Hilton-Taylor, 1994). Increase in herbivore abundance 
reduces plant abundance (Vazquez and Simberloff, 2004). Several studies 
has shown that herbivory dramatically limits seed production (Ayre and 
Whelan, 1989; Escarre et al., 1999), seedling survival and recruitment 
(Louda, 1982), and ultimately population growth (Ehrlen, 1996). Due to 
over exploitation by the local people, a drastic decrease has been observed 
in the population of many important medicinal plant species in Nandiar 
Khuwarr catchment (District Battagram), Pakistan (Haq et al., 2011). 
  
Uniyal et al., (2002) revealed that overexploitation and habitat degradation 
are responsible for the low population size of threatened medicinal and 
aromatic plants in upper Gori valley, Kumaon Himalaya, Uttaranchal.  
As the AOO and the EOO of the species is 36km
2
 and 219.97km
2
 which is 
less than 20,00km
2
 and 20,000km
2  
respectively as standardized in IUCN 
Categories and Criteria (2010) for Vulnerable (VU) category and the 
number of sub-populations in the valley are 6 which also falls within the 6-
10 sub-populations, the threshold for Vulnerable category in IUCN 
Categories and Criteria (2010) and there is the continuing decline in the 
number of mature individuals. Therefore the plant species meets the criteria 
for Vulnerable category under the criteria B1ab (v) and B2ab (v). The plant 
species has been categorized as Rare (Dar and Naqshi, 2001), Critically 
Endangered (Dar et al., 2006),   in Kashmir Himalaya. 
The geographic range and number of sub-populations, therefore, lead us to 
categorize the species as Vulnerable (VU) at regional level. Following the 
hierarchical alphanumeric numbering system of the criteria (IUCN, 2010), 
the conservation status of Lagotis cashmeriana can be summarized as 
follows:  
 VU B1ab (v); B2ab (v)   
VU, Vulnerable   
B1, Extent of occurrence ≤ 20,000km2 
a, Number of sub-populations  = 6-10 
b, continuing decline in number of mature individuals 
B2, Area of occupancy ≤ 2,000km2   
a, Number of sub-populations  = 6-10 
b, continuing decline in number of mature individuals 
  
Conclusion  
 The intensive field surveys carried out during the present study 
revealed that the evaluated 7 species are distributed in sub-alpine to 
alpine regions of the Kashmir valley and these species experience 
stressful environmental conditions in their natural habitats and have 
small populations.  
 The distributional maps, number of sub-populations, total number of 
mature individuals, Extent of Occurrence and Area of Occupancy of 
7 MAPs were recorded. 
 All the selected species are showing the continuing decline in the 
number of mature individuals over years and these species are now 
restricted in their distribution.  
 The main reasons for their decline besides the natural factors are the 
various types of threats like deforestation, overgrazing, excessive 
tourist flow, over exploitation for local use, landslides and 
constructional activities in their natural habitats.  
 Furthermore assigning an appropriate threat category to a species is 
of paramount importance for its conservation, yet very rarely have 
been such categories assigned to threatened species in accordance 
with IUCN Regional guidelines in the Kashmir Himalaya.  
 Based on the detailed field studies, the threat status of 7 species have 
been evaluated and of these 3 species were categorized as 
Endangered (EN), 3 as Vulnerable (VU) and 1 species as Least 
Concern (LC).  
 The present study brought to light the inconsistencies in assigning of 
the threat categories to various species by previous workers. Four 
species namely A.acuminata, F. roylei, A. nivalis and L. cashmeriana 
  
which were earlier categorized as Critically Endangered were 
assigned the threat category of Endangered, Vulnerable, Endangered 
and Vulnerable respectively. I. royleana which was considered to be 
threatened were categorized as Least concern in the Kashmir valley. 
 Thus, the present investigation clearly points towards reassessment 
of threat categories assigned to different MAPs based on IUCN 
Regional guidelines which will be effective in setting priorities for 
the allocation of limited conservation resources and to point-out the 
species which are threatened and are in immediate need of 
conservation. 
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